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ASPIRATION BIOPSY OP THE LIVER
A CLINICAL EVALUATION
The purpose o f  t h i s  t h e s i s  i s  to  ev a lu a te  the  
techn ique o f a sp ir a t io n  l iv e r  b io p sy . With t h i s  
o b je c t iv e  in  v iew  the r e le v a n t  l i t e r a t u r e  i s  review ed  
and p erso n a l exp erien ce  in  the f i e l d  i s  p resen ted .
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I n t r o d u c t o r y  and K i s t o r i c a l .
From time to  t im e  i n  t h e  h i s t o r y  o f  a s p i r a t i o n  b io p sy  
o f  th e  l i v e r  f a t a l i t i e s  have o c c u r r e d  which have been 
a t t r i b u t e d  t o  t h e  perform ance  o f  t h e  b io p s y .  This  has 
d e t e r r e d  many p h y s i c i a n s  from a d o p t in g  th e  p ro ce d u re  as a 
d i a g n o s t i c  measure  even i n  obscure  c a s e s .  That  o th e r  
c l i n i c i a n s  have a c c e p te d  the  r i s k  in v o lv e d  i s  an i n d i c a t i o n  
o f  the  d i s s a t i s f a c t i o n  f r e q u e n t l y  e x p e r i e n c e d  i n  a t t e m p t in g  
a c c u r a t e  d i a g n o s i s  o f  many m a la d ie s  o f  th e  l i v e r .  I t  I s  
g e n e r a l l y  ag re ed  t h a t  an u n d e r s t a n d i n g  o f  the  n a t u r a l  
h i s t o r y  o f  any d i s e a s e  i s  o f  g r e a t  v a lu e  i n  a s s i s t i n g  
d i a g n o s i s .  A p p r e c i a t i o n  o f  t h e  p a th o g e n e s i s  o f  c e r t a i n  
l i v e r  d i s e a s e s  was d e s c r i b e d  a c e n t u r y  ago by R o k i tansk y  
as a s u b j e c t  o f  g r e a t  d i f f i c u l t y ,  the  d i f f i c u l t y  a p p ea r in g  
t o  Boyd IlVlilj.) n o t  to  have grown m a t e r i a l l y  l e s s  w i th  the  
p assag e  o f  t h e  y e a r s .  In  1939 I v e r s e n  and Roholm were 
a b le  t o  w r i t e  t h a t  1 C o n s id e r in g  the  s i z e  and importance  of  
th e  l i v e r ,  o u r  knowledge of  i t s  p a th o lo g y  i s  r a t h e r  l i m i t e d .  
From a u to p s y  we a re  a c q u a in t e d  with  many, p a r t i c u l a r l y  
c h r o n i c ,  changes i n  the  l i v e r ,  b u t  we do no t  know much, 
c o n c e rn in g  why and how th e s e  changes d e v e l o p " .
I n t r o d u c t i o n  of  an. e x p l o r i n g  n e ed le  i n t o  the  l i v e r  i s  
a p ro ced u re  of by no means r e c e n t  o r i g i n .  In  1833 Rober ts  
r e p o r t e d  the  cure  o f  a p a t i e n t  s u f f e r i n g  from a p u s -  
c o n t a i n i n g  h y d a t i d  c y s t  by means o f  d ra in a g e  th ro u g h  a 
s i l v e r  c an n u la  and s e v e r a l  o t h e r  pa p e rs  appea red  i n  the  
h i n t e e n t h  c e n t u r y  d e a l i n g  w i th  th e  l o c a t i o n  and d ra in a g e  of  
l i v e r  a b s c e s s e s  and c y s t s .  In  modern tumour d i a g n o s i s ,  
a s p i r a t i o n  b io p sy  p l a y s  an i n c r e a s i n g l y  Im p or tan t  r o l e  
(B l in k e n b e rg ,  1938) and i t  seemed obvious t h a t  t h i s  
te c h n iq u e  shou ld  be a p p l i e d  t o  the  l i v e r .  I t  i s  t r u e  t h a t  
h i s t o l o g i c a l  exam ina t ion  o f  a s p i r a t e d  l i v e r  t i s s u e  had been 
a t t e m p te d  by L u c a te l lo  as e a r l y  as 189 5 anc -^ method was 
well-known i n  France and I t a l y .  He u se d  a f i n e  need le  and 
made smears o f  t h e  a s p i r a t e d  b lood  i n  which i s o l a t e d  l i v e r  
c e l l s  were sometimes to  be fo un d .  In  r e c e n t  y ea r s  
Emile-W eil  e t  a l .  (1938) and F i e s s J n g e r  (1938) speak of 
e l a b o r a t i n g  "hepatograms" by t h i s  method which, however,  
never  became p o p u la r  and F r o l a  ( l935)> an e x h a u s t iv e  
monograph, concluded t h a t  i t  was of  l i t t l e  v a lu e .
Wider cannulae  were employed by Snupfe r  ( l907)>  B ingel  
( l 9 2 3 ) ,  O l iv e t  ( l 9 2 6 ) ,  S c a l a b r in o  ( 1928) and Huard e t  a l .  
(1935)-  The v a ry in g  t e c h n iq u e  u se d  by th e s e  workers  
y i e l d e d  o n ly  sm all  f ragm ents  o f  l i v e r  t i s s u e . N o  r e a l  
advance in  knowledge o f  h e p a t i c  p a th o lo g y  acc rued  from 
t h e i r  s t u d i e s  which d id  not  a t t r a c t  much a t t e n t i o n .
A new phase was opened by I v e r s e n  and Roholm i n  1939 
when t h e y  d e s c r ib e d  an o r i g i n a l  method whereby a s o l i d  
core  o f  l i v e r  su b s ta n c e  was removed by b io p sy .  This  
enab led  h i s t o l o g i c a l  s e c t i o n s  to  be made which p ro v id e d  a 
more c o h e r e n t  p i c t u r e  o f  t h e  s t a t e  o f  t h e  organ th a n  was 
p o s s i b l e  w i t h  the  f ragm en ts  o f  t i s s u e  o b ta in e d  by th e
-  2 -
e a r l i e r  t e c h n i q u e s .  S ince  1939 p u b l i c a t i o n  o f  work d e a l ­
in g  w i th  g e n e r a l  a s p e c t s  o f  l i v e r  a s p i r a t i o n  b io p s y  by 
t h i s  new te c h n iq u e  has  been made by T r i p o l i  and Fader  {l9i|.l)> 
H a t ieganu  e t  a l .  (19iq3) > van Beck and Haex (l9i±3)>
Hoffbauer  (1914.5) and S h e r lo c k  ( l9 k 5 )  among o t h e r s .  In  
a d d i t i o n  p a p e r s  have ap pea red  d e a l i n g  w i th  s t u d i e s  o f  
s p e c i f i c  problems by l i v e r  b i o p s y .  Examples in c lu d e  
s t u d i e s  on a cu te  and c h ro n ic  h e p a t i t i s  (Roholm and I v e r s e n ,  
1939; Krarup and Roholm, 19I4.I; B ib le  e t  a l . ,  19JLj3 5 
S h e r lo c k ,  1938)* on h e p a t i c  changes i n  c h ro n ic  a lc o h o l i sm  
(Raby, 19kk)> on t h e  c o r r e l a t i o n  of  l i v e r  f u n c t i o n  t e s t s  
w i t h  b io p s y  h i s t o l o g i c a l  ap p ea ra n c es  (S h e r lo c k ,  I9ip6) and 
on t h e  s t a t e  o f  th e  l i v e r  i n  t h y r o t o x i c o s i s  ( P ip e r  and 
P o u ls e n ,  19^7) • Gil lman and Gillman ( l9 l |5 )  evo lved  a 
m o d i f i e d  tec h n iq u e  which t h e y  have u se d  In  e x t e n s i v e  
I n v e s t i g a t i o n s  of  n u t r i t i o n a l  l i v e r  d i s e a s e  i n  A f r i c a n  
n a t i v e s .
The in f o r m a t io n  p ro v id e d  by such b io p sy  m a t e r i a l  has 
p roved  o f  c o n s i d e r a b le  v a lu e  b o th  i n  th e  academic f i e l d  
and i n  p r a c t i c a l  d i a g n o s i s  o f  the  i n d i v i d u a l  c a s e .  I t  
h a s ,  f o r  exam ple ,  a l low ed  the  n a t u r a l  h i s t o r y  o f  d i f f u s e  
h e p a t i t i s  and o f  f i b r o s i s  o f  t h e  l i v e r  t o  be fo l lo w e d  
th ro u g h o u t  i t s  co u rse  whereas p r e v i o u s l y  o n ly  th e  end 
r e s u l t s  c o u ld  be s t u d i e d  a t  p o s t  mortem e x am in a t io n .  An 
im p o r ta n t  i n s t a n c e  of  t h e  use  o f  l i v e r  b io p sy  i n  d ia g n o s i s  
i s  i n  t h e  n o t  i n f r e q u e n t  case  i n  which the  i s s u e  i s  
u n d e c id ed  as between h e p a t i c  and o b s t r u c t i v e  j a u n d i c e .  
B iochemical  t e s t s  o f  l i v e r  f u n c t i o n  a re  o f t e n  u n in fo rm a t iv e  
i f  n o t  f r a n k l y  m is l e a d in g  ( S h e r lo c k ,  l9ij.6) and,  i n  the  
f ac e  of  su c h  u n c e r t a i n t y ,  lapa ro tom y  i s  o f t e n  a d v is e d  
(Weasel ,  l92j .;  Kordmann, 1925; Klemperer ,  K i l l i a n  and 
Heyd, 1926; Schrumpf, 1932)* The c h a r a c t e r i s t i c  
h i s t o l o g i c a l  changes i n  a b i o p s y  specimen u s u a l l y  a l low  a 
c e r t a i n  d i f f e r e n t i a t i o n  to  be made i n  such a case  ( H a r r i s ,  
1914.8 ) * The o p e r a t iv e  m o r t a l i t y  a s s o c i a t e d  w i th  
l a p a r o to m ie s  upon p a t i e n t s  s u f f e r i n g  from h e p a t i t i s  may 
thus  be avo ided .
D i f f i c u l t y  i n  c l i n i c a l  d i a g n o s i s  i s  g r e a t e s t  i n  case s  
o f  e a r l y  d i s e a s e  or  i n  tho se  w i th  minimal  symptoms. That 
c l i n i c a l  and b io ch e m ic a l  ev idence  of  h e p a t i c  d y s f u n c t io n  
shou ld  be slow i n  development may r e a d i l y  be a p p r e c i a t e d  
by c o n s i d e r a t i o n  of  t h e  p h y s i o l o g i c a l  r e s e r v e  c a p a c i t y  and 
o f  t h e  r e g e n e r a t i v e  c a p a b i l i t i e s  o f  t h e  o rgan .  The 
r e s e r v e  c a p a c i t y  o f  t h e  l i v e r  i s  d e m o n s t ra ted  by th e  
ex pe r im en ts  o f  Bollman and Mann (l93&) who c a r r i e d  out  
p a r t i a l  e x t i r p a t i o n  of  th e  organ  i n  dogs and found  t h a t  
h e p a t i c  f u n c t i o n  was no t  d e t e c t a b l y  d e c r e a s e d  even a f t e r  
more th an  8O/0 of  t h e  l i v e r  had been removed. The 
r e g e n e r a t i v e  powers o f  th e  organ were i l l u s t r a t e d  by the  
same a u th o r s  who showed t h a t  r e s t o r a t i o n  o f  th e  o r i g i n a l  
mass o c c u r r e d  i n  6 -  8 weeks a f t e r  removal  of  t h r e e -  
q u a r t e r s  o f  t h e  l i v e r  in  dogs .  Comparable e v e n t s  occur 
c l i n i c a l l y .  MacCallum (quo ted  by Boyd, I9kk^ d e s c r i b e d
-  3 -
a boy i n  whom a p r e v i o u s  h e p a t i c  n e c r o s i s  had a p p a r e n t l y  
d e s t r o y e d  e v e r y  c e l l  i n  h i s  l i v e r  a p a r t  from a s i n g l e  
mass the  s i z e  o f  a sm a l l  orange o f  p r o l i f e r a t e d  c e l l s  
which was ad equa te  t o  keep th e  boy a l i v e  and f r e e  from 
symptoms f o r  s i x  months u n t i l  d e a t h  o c c u r r e d  from an 
i n c i d e n t a l  i n f e c t i o n ,  an i n s t a n c e  o f  the  r e s e r v e  c a p a c i t y  
o f  t h e  o rg an .  In  s e v e r e  c a se s  o f  i n f e c t i v e  h e p a t i t i s  
(D ib le  e t  a l . ,  19 i | 3 ) an(i 3n t o x i c  h e p a t i c  n e c r o s i s  ( p r e s e n t  
s e r i e s ,  case  A /6 ) the  e a r l y  p i c t u r e  o f  n e c r o s i s  o f  the  
m a j o r i t y  o f  cel3.s i n  each  lo b u le  has been shown by s e r i a l  
b i o p s i e s  t o  be f a l l o w e d  by r e s t o r a t i o n  o f  t h e  normal 
appea rance  in  a p e r i o d  o f  a week or  s o .
I t  may be r e a d i l y  u n d e r s t o o d ,  t h e r e f o r e ,  t h a t  
b io c h e m ic a l  t e s t s  o f  l i v e r  f u n c t i o n  may f a i l  t o  g ive 
i n f o r m a t i o n  o f  v a l u e .  Many such t e s t s  have been employed 
s i n g l y  and i n  c o m b in a t io n .  Recent  rev iews o f  t h e s e  t e s t s  
(H igg ins  e t  a l . ,  19IpLj.; P o l i a k ,  I9li7 ) i n d i c a t e  t h a t  
b io c h e m ic a l  methods a re  o f  l i t t l e  ’v a lu e  i n  a r r i v i n g  a t  a 
d i a g n o s i s  i n  an obscure  case  o f  l i v e r  d i s e a s e  a l th o u g h  
t h e y  can se rve  as  an  index of  t h e  p r o g r e s s  o f  the  d i s e a s e  
i n  an i n d i v i d u a l  c a s e .  S h e r lo c k  (19146) c a r r i e d  out  
p a r a l l e l  l i v e r  b i o p s i e s  and f u n c t i o n  t e s t s  i n  many 
d i s o r d e r s  o f  th e  l i v e r  and found the  b io ch e m ic a l  ev idence  
o f t e n  u n in f o r m a t iv e  and o c c a s i o n a l l y  m i s l e a d i n g .  She 
ag re ed  w i th  S o f f e r  (l9l{.7) t h a t  h i s t o l o g i c a l l y  proven 
examples o f  a l l  types  of  h e p a t i c  p a th o lo g y ,  i n c l u d i n g  
d i f f u s e  h e p a t i t i s ,  m ight  be a s s o c i a t e d  w i th  normal v a lu e s  
f o r  t h e  t e s t s  employed, b u t  t h a t  abnormal v a lu e s  were 
uncommon i n  the proven  absence  of  l i v e r  d i s e a s e .  S h e r lo ck  
j l 9 i|.6 ) m e n t io n s ,  however,  c ase s  in  whom d i s e a s e  o f  th e  
l i v e r  was su s p e c te d  bn c l i n i c a l  or b io ch e m ic a l  grounds and 
i n  whom l i v e r  b io p sy  showed e n t i r e l y  normal a p p e a ra n c e s .  
S i m i l a r l y  Raby ( l^iqip) found t h a t  seven out  o f  22 g ross  
c h ro n ic  a l c o h o l i c s  had e n t i r e l y  normal l i v e r s  as judged  by 
b io p s y  specimens d e s p i t e  c l i n i c a l  and b io ch em ica l  
s u g g e s t i o n s  of  c i r r h o s i s  o r ,  a t  l e a s t ,  o f  marked f a t t y  
c h a n g e s .
I t  w i l l  thus  be s e e n  t h a t ,  bo th  from the  academic and 
from the  d i a g n o s t i c  p o i n t s  o f  v iew ,  c l i n i c a l  and b iochem ica l  
approaches  have s e r i o u s  s h o r t - c o m i n g s . A c tu a l  h i s t o l o g i c a l  
ex am ina t ion  o f  a sm a l l  core  o f  l i v e r  removed by a b io p sy  
c ann u la  would appear t o  o f f e r  the  p o s s i b i l i t i e s  o f  more 
a c c u r a t e  i n f o r m a t io n  i n  many c a s e s .  In  t h e  p r e s e n t  work 
th e  a u th o r  i s  a t t e m p t in g  to  d e f i n e  the  p l a c e  o f  a s p i r a t i o n  
b io p s y  i n  academic s t u d y  and i n  c l i n i c a l  management o f  
v a r i o u s  forms o f  d i s e a s e  of  t h e  l i v e r .
C o m p lica tio n s  and R isk s  o f  L iv e r  B io p sy .
I t  has  been  shown i n  th e  p r e c e d i n g  s e c t i o n  t h a t  a 
pr ima f a c i e  case  e x i s t s  i n  f a v o u r  o f  the  perform ance  of  
l i v e r  a s p i r a t i o n  b io p s y  i n  th e  e l u c i d a t i o n  o f  c e r t a i n  
c a se s  o f  h e p a t i c  d i s e a s e .  That  the  o p e r a t i o n  has  n o t  
been g e n e r a l l y  a dop ted  i s  due a lmost  e n t i r e l y  t o  t h e  f a c t  
t h a t  c a s e s  have been r e c o r d e d  i n  which d e a th  o f  the  
p a t i e n t  has  r e s u l t e d  as a d i r e c t  consequence o f  the  
b i o p s y .  The p h y s i c i a n  i s  n a t u r a l l y  h e s i t a n t  t o  employ 
a p ro c e d u re  which e n t a i l s  such a r i s k  even i f  th e  r e q u i r e d  
i n f o r m a t i o n  canno t  be o b t a i n e d  i n  o t h e r  ways d evo id  o f  such 
r i s k .  I t  has  a l r e a d y  been emphasised  t h a t  c l i n i c a l  and 
b io c h e m ic a l  f i n d i n g s  a re  Often  I n c o n c l u s i v e .  The va lue  
od t h e  i n f o r m a t i o n  which can be o b t a i n e d  by l i v e r  b io p sy  
w i l l  be d i s c u s s e d  l a t e r ,  b u t  i t  would appear  t o  be o f  
v a lu e  t o  c o n s id e r  the  c i r c u m s ta n c e s  of  each  r e c o r d e d  p o s t ­
o p e r a t i v e  d e a th  in  which f u l l  d e t a i l s  have been g iv e n .
Prom such  m a t e r i a l  l e s s o n s  m igh t  bo der5.ved which would 
l e a d  to  the  a d o p t io n  o f  p r e c a u t i o n a r y  m easures  which would 
enhance the  s a f e t y  of an o th e rw is e  r e l a t i v e l y  simple  
p r o c e d u r e .
D ie u la f o y  ( 1872) p o r t r a y s  th e  manner in  which the  
p h y s i c i a n s  o f  the n i n e t e e n t h  c e n t u r y  came t o  g r i e f  in  
p e r fo rm in g  l i v e r  p un c tu re  f o r  the  d ra in a g e  o f  a b s c e s s e s  
or  c y s t s  o f  the  o rg an .  He d e s c r i b e s ,  In  c a s e s  where the  
i n i t i a l  t h r u s t  o f  the  c an nu la  i s  u n p ro d u c t iv e  o f  f l u i d ,  
how the  o p e r a t o r  p r e s s e s  th e  cannu la  f u r t h e r  and f u r t h e r  
i n t o  t h e  organ  and even massages the  tumour.  I t  was no t
uncommon f o r  p e r i t o n i t i s  and d e a th  t o  fo l lo w  such an
u n d u ly  p ro lo n g ed  e x p l o r a t i o n .  D ie u la fo y  h i m s e l f ,  w i th  
g e n t l e r  t o u c h ,  had no grave r e s u l t s  a l th o u g h  t r a n s i e n t  
nausea  w i th  p a in  r a d i a t i n g  t o  the  r i g h t  sh o u ld e r  o ccu r red  
i n  a few of  h i s  woman p a t i e n t s .
Turning  t o  p u b l i s h e d  work in  the  l a s t  t h r e e  decades ,  
i t  i s  n e c e s s a r y  t o  c o n s id e r  s e p e r a t e l y  t h a t  a p p e a r in g  
b e fo re  th e  p a p e r  o f  I v e r s e n  and Roholm in  1939* Such a 
d i v i s i o n  i s  n e c e s s i t a t e d  by t h e  fundam enta l  a l t e r a t i o n  in  
t e c h n iq u e  i n t r o d u c e d  by th e s e  a u th o r s  and by t h e i r
adequa te  a p p r e c i a t i o n  o f  the  r i s k s  of  haemorrhage due to
hypoprothrombinaemia seco nd a ry  t o  l i v e r  d i s e a s e .  Most 
workers  s in c e  1939 have ad o p te d ,  w i th o u t  major a l t e r a t i o n ,  
the  t e c h n iq u e  of  I v e r s e n  and Roholm, the  e s s e n t i a l  
d i f f e r e n c e  from a l l  p r e v io u s  methods be in g  t h a t  th e  b io psy  
i s  c a r r i e d  out  r a p i d l y  w hi le  the  p a t i e n t  ho lds  h i s  b r e a t h .  
The o p e r a t i o n  had h i t h e r t o  been pe rform ed d e l i b e r a t e l y  and 
w i th o u t  r e g a r d  to  r e s p i r a t o r y  movement, the  p o s s i b i l i t y  
o f  a t e a r  i n  t h e  cap su le  and i n  th e  su b s tan ce  o f  the  l i v e r  
thus  be in g  c o n s i d e r a b l e .  Fu r th e rm o re ,  in  a t t e m p ts  to  
reduce  the  r i s k  of  haemorrhage from the  p u nc tu re  i n  the  
l i v e r ,  some of the  e a r l i e r  workers in t r o d u c e d  c o ag u lan ts  
th rough  the  b iop sy  cannu la  a f t e r  a s p i r a t i o n  of  l i v e r  
s u b s ta n c e ,  Bingel  ( 19^3 )> f o r  example, i n j e c t i n g  d i l u t e
-  5 -
s o l u t i o n  o f  i r o n  c h l o r i d e .  Such a p ro c e d u re  se rv e d  
c e r t a i n l y  t o  i n c r e a s e  th e  t im e  d u r i n g  which th e  can n u la  
rem a in ed  i n  t h e  l i v e r ,  th u s  i n c r e a s i n g  th e  l i k e l i h o o d  
o f  a c o n s i d e r a b l e  t e a r  i n  t h e  o rg a n ,  w i t h  bu t  p r o b l e m a t i c a l  
e f f e c t s  upon c l o t  f o r m a t io n .
On t h e o r e t i c a l  grounds Roholm, Krarup and I v e r s e n  (l9ij2) 
c o n s i d e r e d  th e  r i s k s  o f  l i v e r  b i o p s y  t o  be seven i n  number,
( l )  Pa in  and o t h e r  t r a n s i t o r y  d i s t u r b a n c e s  im m ed ia te ly  
f o l l o w in g  th e  b io p sy ;  (2 ) damage to  a d j a c e n t  o rg a n s ;  ( 3 ) 
i m p l a n t a t i o n  o f  tumour c e l l s  I n  t h e  p u n c tu re  c a n a l :  ( | | )  a i r  
embolism; ( 5 ) i n f e c t i o n ;  ( 6 ) c h o le p e r i t o n e u m ; and (7 ) 
haem orrhage .  Local  and r e f e r r e d  p a i n  was d e s c r i b e d  by 
D ie u la f o y  ( 1872) and fo u n d  by Roholm s t  a l .  ( l cJU2.) t o  be 
s u f f i c i e n t l y  se v e re  as t o  r e q u i r e  o p i a t i o n  In  21 of  297 
p u n c t u r e s .  Sometimes t h i s  p a in  bore  a r e l a t i o n s h i p  to  
r e s p i r a t i o n  and appea red  th u s  t o  have o r i g i n a t e d  i n  the  
p l e u r a  whereas i n  the  o t h e r  c a se s  the  a u th o r s  c o n s id e re d  
t h a t  the  p a in  was an e x p r e s s io n  o f  p e r i t o n e a l  r e a c t i o n  to  
s l i g h t  haemorrhage on th e  s u r f a c e  of  the  l i v e r .  A c o n d i t i o n  
r e s e m b l in g  shock was seen  in  f o u r  o f  t h e s e  p a t i e n t s  and 
was a s c r i b e d  t o  a ne rvous  r e a c t i o n .  Barron  ( l939)  a l s o  
r e p o r t e d  p a i n  a t  the  s i t e  o f  p u n c tu re  and i n  the  r i g h t  
sh o u ld e r  i n  some of  h i s  c a s e s .  In  o n ly  one case  among 
th e  p r e s e n t  s e r i e s  d id  se v e re  p a i n  In  t h e  r i g h t  sh o u ld e r  
r e l a t e d  to  r e s p i r a t i o n  n e c e s s i t a t e  the  a d m i n s t r a t l o n  of  
m orph ia  a l t h o u g h  l o c a l  d i s c o m fo r t  a t  the  s i t e  o f  p u n c tu re  
l a s t i n g  a few hours  was n o t  uncommon. Such l o c a l  
d i s c o m f o r t  was comparable w i th  t h a t  e x p e r i e n c e d  a f t e r  
p a r a c e n t e s i s  t h o r a c i s  f o r  p l e u r a l  e f f u s i o n .  Barron a l s o  
obse rv ed  v o m i t in g  im m ed ia te ly  f o l lo w in g  the  b io p s y  and 
t h i s  o c c u r re d  in  one o f  th e  p r e s e n t  s e r i e s .  A s l i g h t  r i s e  
o f  t e m p e ra tu re  f o r  2jj_ or ||8  hours  fol lowing th e  o p e r a t i o n  
was n o t e d  i n  t h r e e  o f  the  p r e s e n t  s e r i e s  and was a l s o  
o b se rv ed  by Barron .
As r e g a r d s  damage to  a d j a c e n t  v i s c e r a ,  th e  r i s k  i s  
a p p a r e n t l y  v e ry  s l i g h t .  Barron  (1939) withdrew a sm al l  
p i e c e  o f  co lo n  mucosa i n  one case  bu t  t h e r e  were ni> 
I l l - e f f e c t s .
P o in t s  (3 ), ([}.) and ( 5 ) do n o t  appear  to  have caused  
t r o u b l e  i n  p r a c t i c e .  Choleperi toneum has no t  been 
r e p o r t e d  as a s e r i o u s  c o m p l ic a t io n  a l th o u g h  Roholm, Krarup 
and I v e r s e n  (l9lj2) tw ice  observed  b i l e  i n  the  a s p i r a t i n g  
s y r i n g e ,  i n  n e i t h e r  i n s t a n c e  w i th  a p p a re n t  i l l - e f f e c t  on 
th e  p a t i e n t .
Most a u th o r s  ag ree  t h a t  the  major  danger I s  t h a t  o f  
haemorrhage from the  p u n c tu r e .  Various t e c h n iq u e s  have 
been d e v is e d  t o  l e s s e n  t h i s  r i s k .  B ingel  ( 1923) gave 
E u p h y l l i n  ( t h e o p h y l l i n a  cum a e t h y l l e n e d i a m i n a ) and h y p e r ­
t o n i c  sodium c h lo r i d e  s o l u t i o n  i r i fc ravenously  b e fo re  the  
p u n c tu re  and i n j e c t e d  i r o n  c h l o r i d e  s o l u t i o n  th rough the  
c an n u la  a f t e r  a s p i r a t i o n  o f  l i v e r  m a t e r i a l .  Gillman
Recorded F a ta l it ie s  fo llow in g  Liver Biopsy.
Author Year
Total
B iopsies Deaths
Binge1 1923 100 2
O livet 1926 140 3
Huard e t  a l . 1935 163 -
Barron 1939 J £ 1
452 6
M ortality rate before 193*
T ripoli 1941 % -
Rbholm e t  a l . 1942 297 2
Eatieganu e t  a l . 1943 1*5 -
van Beck and Haex 191*3 200 -
Raby 1941* 27 2
Hoffbauer 1945 65 -
Gillman and Gillman 1945 504 1
Sherlock 1945 264 2
j Present se r ie s 1948 86 1
1502' ~
M ortality rate since 1939 <
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and Gil lman ( l9 l |5 )  d e s c r i b e  a p l e x u s  of  l a r g e  v e in s  l y i n g  
u n de r  the  d ia p h ra g n  over  the  r i g h t  lobe  o f  t h e  l i v e r .
To o b v i a t e  damage t o  such  v e s s e l s  t h e y  advoca te  p u n c tu re  
o f  t h e  l e f t  lobe  th ro u g h  the  s u b c o s t a l  a n g l e .  The 
p redom inan t  danger  h a s ,  however, l a i n  i n  the  b l e e d in g  
t e n d e n cy  b rough t  about  by lo w e r in g  o f  th e  p lasma 
p ro th ro m b in  as a r e s u l t  o f  l i v e r  d i s e a s e .  Roholm,
Krarup and I v e r s e n  (l9lj_2) i n s i s t  t h a t  th e  p ro th rom bin  t im e ,  
th e  b l e e d in g  t ime and t h e  c o a g u l a t i o n  time sh o u ld  be 
d e te rm in e d  i n  a d d i t i o n  t o  a p l a t e l e t  count  b e fo re  any 
b io p s y  i s  u n d e r t a k e n .  Any form of  haem orrhagic  d i a t h e s i s  
may th u s  be exc luded  b u t ,  u n l e s s  o th e rw ise  i n d i c a t e d ,  most 
w ork e rs  a re  c o n te n t  w i th  knowledge of  th e  p ro th rom bin  time 
b e fo r e  l i v e r  p u n c tu r e .
I n  the Table t h e r e  a re  s e t  ou t  a l l  t h e  r e c o r d e d  d e a th s  
f o l l o w i n g  l i v e r  a s p i r a t i o n  b io p s y ,  a d i v i s i o n  be ing  made 
between th e  r e p o r t s  b e fo r e  and a f t e r  a d o p t io n  o f  the  modern 
t e c h n iq u e  i n  1939• 3n some p a p e r s  f u l l  d e t a i l s  o f  th e  
f a t a l  c a s e s  a re  g iven  and a summary of  each  of  th e s e  i s  
now g iv e n .
(1)  B in g e l  ( 1925) .  Death from haemorrhage i n  a
p a t i e n t  g r o s s l y  em ac ia ted  by carcinoma of  th e  stomach w i th  
m u l t i p l e  m e t a s t a s e s .
(2)  B in g e l  ( 1923)* Death from haemorrhage i n  a
p a t i e n t  w i t h  sev e re  p e r n i c i o u s  anaemia ( r e d  c e l l  count  
500,000 pe r  c.ram.) .  P o s t  mortem ex am ina t ion  showed a 
l a r g e  t e a r  i n  th e  l i v e r .
(3 ) O l iv e t  (1926) .  A p a t i e n t  em acia ted  by carcinoma of
th e  stomach w i t h  m u l t i p l e  m e t a s t a s e s  i n c l u d i n g  d e p o s i t s  in
th e  s u p r a r e n a l  g l a n d s .  Death due to  haemorrhage i n t o  the  
p e r i t o n e a l  c a v i t y .
(].) O l i v e t  ( 1926) .  A p a t i e n t  o f  poor g e n e r a l
c o n d i t i o n  w i t h  severe  p e r n i c i o u s  anaemia (haemoglobin 1^%) • 
P o s t  mortem exam ina t ion  showed d e a t h  to  be due to  
haemorrhage from a l a r g e  t e a r  i n  t h e  l i v e r .
( 5 ) Barron ( l939)«  A p a t i e n t  w i th  c a r c in o m a to s i s
o f  t h e  l i v e r  among w idesp read  m e t a s t a t i c  d e p o s i t s .
( 6 ) Roholm, Krarup and I v e r s e n  ( l9i{2). Death from 
haemorrhage i n  a p a t i e n t  w i th  carcinoma of  the  p a n c r e a s .
There was ev idence  of  a haem orrhagic  d i a t h e s i s  and the  
p ro th ro m bin  t im e ,  f i r s t  de te rm ined  a f t e r  the  o p e r a t i o n ,  
was found to  be g r e a t l y  r ed u ced .
(7 ) Roholm e t  a l .  (l9ij.2). Death from i n t r a p e r i t o n e a l  
b l e e d i n g  a f t e r  l i v e r  b io p sy  i n  a p a t i e n t  w i th  carcinoma 
ab d o m in a l i s .  By e r r o r  p r o p h y l a c t i c  v i t a m in  K was no t  
a d m in i s t e r e d  p r i o r  to  the  o p e r a t i o n  d e s p i t e  p rev io u s  
d e m o n s t ra t io n  o f  p r o l o n g a t io n  o f  th e  b le e d in g  t im e .
( 8 ) Raby (l9i|]j.)* A*1 e l d e r l y  man w i th  s e n i l e  
d e m e n t ia .  He was s t a t e d  o th e rw is e  t o  be h e a l t h y  and to  
have normal blbfcd c o a g u l a t i o n .  F a in  l i k e  g a l l - b l a d d e r  
c o l i c  o c c u r r e d  im m ed ia te ly  a f t e r  p u n c tu re  and haematemesis  
f o l lo w e d  a f t e r  a few h o u r s .  J a u n d ic e  a p p ea red  on the  
second day .  Death took  p l a c e  on th e  f o u r t h  day w i th o u t  
f u r t h e r  c h an g e • Pos t  mortem e x am in a t io n  showed 
n e g l i g i b l e  i n t r a - a b d o m i n a l  haemorrhage and th e  absence o f  
any t e a r  i n  t h e  l i v e r .  The p u n c tu re  wound c o u ld  be 
f o l lo w e d  to  an abnorm ally  p l a c e d  b ran c h  of  the p o r t a l  v e in  
which was thrombosed.  There was no m ech an ica l  o b s t r u c t i o n  
o f  th e  b i l i a r y  p a ssa g e s  to  e x p l a i n  the  j a u n d i c e .  The 
l i v e r  was normal h i s t o l o g i c a l l y .
(9)  Raby (19jLjij.) • e l d e r l y  woman w i th  ch ron ic  
h y p e r - t e n s i v e  h e a r t  d i s e a s e  and w i th  r e c e n t  j a u n d ic e  o f  
u n c e r t a i n  o r i g i n .  C o a g u la t io n  of  the  blood was norm al .  
Punc tu re  was perform ed w i th o u t  i n c i d e n t .  Evidence of  
i n t r a - a b d o m i n a l  haemorrhage was n o t i c e d  l a t e r  on the  day 
o f  th e  b io p s y .  Vitamin K was a d m in i s t e r e d  p a r e n t e r a l l y  
and a b lood  t r a n s f u s i o n  was g iv e n .  D esp i te  th e s e  
m easures  d e t e r i o r a t i o n  was p r o g r e s s i v e  to  d e a th  3° hours  
a f t e r  the  p u n c tu r e .  P os t  mortem exam ina t ion  showed t h a t  
the  can n u la  had p e n e t r a t e d  a s u p e r f i c i a l  b ranch  o f  th e  
p o r t a l  v e in  from which had  a p p a r e n t l y  i s s u e d  th e  f a t a l  
haemorrhage .  M ic r o s c o p ic a l  exam ina t ion  o f  t h e  l i v e r  
showed the  p re sen c e  o f  su bacu te  h e p a t i t i s .
S h e r lo ck  (l9lj.5) r e p o r t e d  two d e a th s  in  126 b i o p s i e s ,  
bu t  no d e t a i l s  a re  a v a i l a b l e  excep t  t h a t  one o f  the  case s  
was moribund w i th  a cu te  h e p a t i c  n e c r o s i s  a t  t h e  t ime o f  
b io p s y .  This worker changed to  a cannu la  w i th  a bore o f  
o n ly  1 mm. and c a r r i e d  ou t  a f u r t h e r  138 s u c c e s s iv e  
b i o p s i e s  w i th o u t  a d e a th .
In  t h e  p r e s e n t  s e r i e s  o f  c a s e s  t h e r e  was one i n s t a n c e  
o f  d e a t h  on t h e  same day as the  b io p s y .  The p a t i e n t  was 
an e l d e r l y  woman with  c l i n i c a l  and r a d i o l o g i c a l  ev idence  
of  a r a p i d l y  p r o g r e s s i v e  b ronchogenic  carcinoma w i th  
c a r c in o m a to s i s  o f  th e  l i v e r .  The p a t i e n t  was judged  to  
be moribund when punc tu re  was perfo rm ed .  U n f o r t u n a t e ly  
p e rm is s io n  f o r  p o s t  mortem exam ina t ion  was no t  o b ta in e d .
A t t e n t i o n  need  not  be c o n c e n t r a t e d  now upon cases  
( l )  t o  ( 3 ) because of  the e s s e n t i a l l y  u n s a t i s f a c t o r y  
tec h n iq u e  employed. Even i n  t h e s e  c a s e s ,  however, i t  i s  
a p p a r e n t  t h a t  each of  t h e  p a t i e n t s  concerned was 
s u f f e r i n g  e i t h e r  from advanced m a l ig n a n t  c a c h e x ia  or from 
profound  anaemia. . / i th  a do p t io n  of  the  modern t e c h n iq u e ,  
case s  (6)  and (7 ) proved f a t a l  because of  f a i l u r e  to  
ensure  a normal p ro thrombin  t ime  by p r o p h y l a c t i c  
a d m i n s t r a t i o n  of v i t a m in  h,  the  f a i l u r e  i n  c a se  (7 ) be ing  
e n t i r e l y  a c c i d e n t a l .  In case  ( 8 ) d e a th  was e x p la in e d  
by r o r t a l  th rom bos is  w ith  ’p e r i t o n e a l  shock’ , j aun d ice  
be ing  a t t r i b u t e d  t o  spasm of th e  b i l i a r y  p a s s a g e s .  In
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c a se  (9 ) t h e r e  was no ev idence  o f  hypoprothrombinaemia  
b u t  a f a t a l  haemorrhage o c c u r r e d  from a b ran ch  o f  t h e  
p o r t a l  v e in  which had been f o r t u i t o u s l y  p i e r c e d .
S c r u t i n y  o f  e ac h  o f  t h e s e  f a t a l  c a se s  has  se rv e d  to  
show t h a t  t h e y  were a l l  i n  p a t i e n t s  i n  poor  g e n e r a l  
c o n d i t i o n  and t h a t  i n  e v e r y  case  e x ce p t  ( 8 ) and (9 ) some 
p o i n t  o f  t e c h n iq u e  was i m p e r f e c t ;  even i n  the  e x c e p t i o n a l  
c ase  ( 8 ) i t  i s  to  be wondered how much c o - o p e r a t i o n  can 
be o b t a i n e d  from a p a t i e n t  r e c o r d e d  as s u f f e r i n g  from 
s e n i l e  d e m en t ia .
I t  must be emphasised as a c o n c lu s io n  o f  t h i s  su rv e y  
o f  the  r i s k s  o f  l i v e r  a s p i r a t i o n  b io p sy  t h a t  no case  has 
been  p u b l i s h e d  where d e a t h  has o c c u r re d  as a r e s u l t  o f  
th e  o p e r a t i o n  i n  a s u b j e c t  o f  good g e n e r a l  c o n d i t i o n  
s u f f e r i n g  from some d i s e a s e  w i th  a good p r o g n o s i s  such 
as  epidemic h e p a t i t i s .  Every p u b l i s h e d  case  has  been in  
a p a t i e n t  o f  p o o r  g e n e r a l  c o n d i t i o n  and u s u a l l y  w i th  some 
i n e v i t a b l y  f a t a l  m alady .  I t  would appea r  j u s t i f i a b l e  to  
s t a t e ,  t h e r e f o r e ,  t h a t  l i v e r  a s p i r a t i o n  b io p s y  i s  a 
r e a s o n a b l y  s a f e  p r o c e d u r e ,  a lways p r o v i d in g  t h a t  th e  
dang ers  o f  hypoprothrombinaemia  a re  a p p r e c i a t e d  and 
m in im ised .
-  9 -
T ec h n iq u e .
The tec h n iq u e  a t  p r e s e n t  u s e d  by most workers  i s  
w i t h  bu t  minor  a l t e r a t i o n s  t h a t  i n t r o d u c e d  by I v e r s e n  
and Roholm ( l939)*  I *1 t h i s  method the  b io p s y  i s  t ak e n
from the  r i g h t  lobe of  the  l i v e r .  In th e  m o d if ied  
method u s e d  by Gil lman and Gil lman (l9l±5) th e  cannu la  i s  
i n s e r t e d  i n  t h e  angle  between th e  xiphxsfcer.num and the  
r i g h t  c o s t a l  m arg in ,  th u s  p e n e t r a t i n g  the  l e f t  lobe o f  
th e  l i v e r .  These a u th o r s  use  a s e l f - l o c k i n g  sy r in g e  to 
a ch iev e  the  n e c e s s a r y  n e g a t iv e  p r e s s u r e  and cla im  a h ig h  
p r o p o r t i o n  o f  s u c c e s s f u l  p u n c tu r e s  whi le  a v o id in g  b lood  
s i n u s e s  which th e y  d e s c r i b e  as l y i n g  under  the  diaphragm 
i n  the  a r e a  p e n e t r a t e d  by th e  o r i g i n a l  app roach .  Punc tu re  
o f  t h e  l e f t  lobe  has the  advantage  t h a t ,  In massive  
n e c r o s i s  of  the l i v e r  i n  p a r t i c u l a r ,  t h e  changes a re  o f t e n  
v e r y  much more s t r i k i n g  In  the  l e f t  lobe th a n  In  the  r i g h t  
( S t e w a r t ,  1917; Himsworth, l9ij.7) • however i t  has  been 
shown t h a t  the changes i n  the r i g h t  lobe a re  u s u a l l y  
r e p r e s e n t a t i v e  of  the  p a th o lo g y  of  the  l i v e r  as a whole 
(D ib le  e t  a l . ,  191|3)* Gillman and Gil lman (l9lj.5) quo te  
I v e r s e n  and Roholm ^1939) as hav ing  of  f r u i t l e s s
b i o p s i e s  b p t ,  as the  p e rc e n ta g e  i n  th e  p r e s e n t  s e r i e s  of 
c a s e s  was 9 *3-^ the  n e c e s s i t y  f o r  u s i n g  the  somewhat 
c o m p l ic a te u  p i e c e  of  a p p a r a tu s  d e v i s e d  by th e  South 
A f r i c a n  workers  i s  n o t  a p p r e c i a t e d .
The p ro th rom bin  l e v e l  shou ld  be de te rm ined  b e fo rehand  
i n  a l l  c a s e s .  The t e c h n iq u e  u sed  by the p r e s e n t  w r i t e r  
i s  t h a t  d e s c r i b e d  by Innes  and Davidson ( 191l1 ) • Should 
th e  index be low, a s y n t h e t i c  v i t a m in  K analogue such as 
Kapi lon  i s  a d m in i s t e r e d  p a r e n t e r a l l y  u n t i l  th e  index i s  
r a i s e d  to  a sa fe  l e v e l .  I t  i s  a l30  a d v i s a b l e  t h a t  the  
p a t i e n t ’ s b lood  should  be grouped as a r o u t i n e  b e fo re  
b i o p s y  I s  a t t em p ted  and i t  may be s a i d  t h a t  l i v e r  p un c tu re  
s h o u ld  n o t  be c a r r i e d  ou t  u n l e s s  f a c i l i t i e s  a re  r e a d i l y  
a v a i l a b l e  f o r  the  t r a n s f u s i o n  of f r e s h  b lo o d .
In  o rder  to  a l l a y  any a n x i e t y  on th e  p a r t  of  the  
p a t i e n t  a s u i t a b l e  s e d a t i v e  shou ld  be a d m in i s t e r e d  be fo re  
th e  o p e r a t i o n .  Eor the  p u n c tu re  the  p a t i e n t  l i e s  sup ine  
i n  bed w i th  h i s  r i g h t  s id e  on the  edge of  the  bed; i f  
t h e r e  i s  undue ho l low ing  of  th e  c e n t r e  o f  the  bed, th e  
p a t i e n t ’ s l e f t  f l a n k  may be su p p o r te d  by a p i l l o w .  The 
p a t i e n t  p l a c e s  h i s  r i g h t  hand up and b eh ind  h i s  head .
A f t e r  p r e p a r a t i o n  of  h i s  hands and of  t h e  s k in  o f  the  
r i g h t  s id e  of  the  lower c h e s t  and upper  abdomen of  t h e  
p a t i e n t ,  the  o p e ra to r  r a i s e s  an i n t r a d e r m a l  wheal w i th  
2% novocaine  or o th e r  l o c a l  anaaefchetic s o l u t i o n  i n  the  
8t h .  or 9 t h .  i n t e r s p a c e  in  the  m i d - a x i l l a r y  l i n e .  
I n f i l t r a t i o n  of  the  t i s s u e s  i s  c a r r i e d  out  u n t i l  the  
ne ed le  touches  the  moving s u r f a c e  o f  the  l i v e r .
while w a i t i n g  f o r  th e  a n a e sth e tic  to  take e f f e c t ,
Liver b iop sy  trocar and cannula w ith  adaptor fo r  
Record sy r in g e .
L iver b iop sy  specimen w ith  
s e c t io n s  o f 12 -  l]  ^ lo b u le s  x£ .
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the p a t ie n t  i s  g iven  sim ple in s tr u c t io n s  th a t  a few deep  
b reath s should  be taken on command and fo llo w e d  by h o ld in g  
th e  b rea th  in  th e  p o s i t io n  o f  e x p ir a t io n  during the a c tu a l  
puncture o f  th e  l i v e r .  A t r i a l  i s  c a r r ie d  out o f the  
p a t ie n t ’ s a b i l i t y  to  carry  out t h i s  s im p le , but Important 
d r i l l .  Should th ere  be la ck  o f  c o -o p e r a tio n  by the  
p a t ie n t  because o f excitem en t or poor i n t e l l i g e n c e ,  th e  
wisdom o f  p roceed in g  w ith  the o p era tio n  sh ou ld  be d eb ated .
The b io p sy  trocar  and cannula has a le n g th  o f  15 cms. 
and a bore o f  2 mm. ( f i g . l ) .  A sm all cu t may be made in  
the a n a e s th e t ise d  sk in  and, the p a t ie n t  b rea th in g  q u ie t ly ,  
th e  tro ca r  and cannula are In trod u ced . When d e f in i t e  
r e s p ir a to r y  movements are tra n sm itted  to  the instrum ent 
from the su rface  o f  the l iv e r  the trocar  i s  withdrawn.
The p a t ie n t  tak es a few  deep b reath s and then  sto p s  
b rea th in g  in  the e x p ira to r y  p o s i t io n .  The cannula i s  
now pushed in to  the l i v e r  w ith  a s l i g h t  r o ta to r y  to -a n d -fro  
movement. A fter  p e n e tr a tin g  2 -3  cm s., a d r y - s t e r i l i s e d  
10 or 20 m l. syrin ge i s  a ttach ed  to  th e  cannula by a 
s p e c ia l  adaptor and g e n tle  su c t io n  I s  e x e r te d . The whole 
apparatus i s  then withdrawn, the n eg a tiv e  p ressu re  in  the  
sy r in g e  b e in g  m ain ta in ed , and the p a t ie n t  a llow ed  to  
con tin u e  b rea th in g . The sm all core o f l i v e r  t i s s u e  i s  
blown by the syr in ge  on to  a f i l t e r  paper which absorbs 
any b lood  p resen t and th e  specim en i s  tr a n sfe r r e d  to  a 
b o t t le  co n ta in in g  f i x a t i v e .  To avoid  han d lin g  the  
specim en, the f i l t e r  paper around i t  may be c u t  out and 
tr a n sfe r r e d  to  the b o t t le  o f  f i x a t iv e  w ith  the l iv e r  
ad h eren t. The puncture wound i s  s e a le d  and covered  by 
an a s e p t ic  d r e ss in g . The p a t ie n t  l i e s  q u ie t ly  in  bed 
fo r  the remainder o f the day and the p u ls e -r a te  i s  ch arted  
h o u r ly . Should th ere be a r i s e  in  the p u ls e -r a te  or 
any other s ig n  o f In te r n a l haemorrhage, arrangements fo r  
tr a n s fu s io n  o f fr e s h  b lood  should im m ediately be made.
S uccess in  the op eration  depends la r g e ly  upon two 
f a c t o r s .  F ir s t ly  the p h y sic ia n  should  be a b le  to  carry  
out the puncture sm oothly and r a p id ly . Secondly the  
c o r r e c t  amount o f  n ega tive  pressu re  should  be ex er ted  by 
the sy r in g e  so  th a t  l iv e r  m a te r ia l i s  c a rr ie d  out in  the  
cannula but not p u lle d  up in to  the syr in ge  and thus 
damaged. A guide as to  t h is  p o in t i s  th a t the r e q u is i t e  
su c tio n  i s  obtained  when the p is to n  o f  th e  sy r in g e  i s  
withdrawn about h a lf-w ay  up the b a r r e l . The apparatus 
d escr ib ed  by Gillman and Gillman ( I9lj5) o b v ia tes  the 
n e c e s s i ty  fo r  s k i l l  in  t h i s  p art o f  th e  procedure by 
e x e r t in g  grea ter  su c tio n  but having a grooved trocar  
which rem ains w ith in  the cannula and thus s to p s  the core  
o f  l i v e r  from b e in g  a sp ira te d  in to  the sy r in g e . American 
workers (Kumpe e t  a l . ,) l9 i j .7 )  in troduced  a s p l i t
cannula which a llow s the worm o f  l iv e r  to  be grasped  
and thus more r e a d ily  withdrawn, again  ciroum venting the  
d i f f i c u l t y  o f  m ain ta in in g  the c o r r e c t  degree o f  su c tio n
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by the a s p ir a t in g  syr in ge  in  th e  o r ig in a l  method.
The b io p sy  specim en ( f i g .  2 ) i s  u /u a l ly  a sm a ll s / 
w orm -like p ie c e  o f  t i s s u e  o f  about 2  mm. diam eter and 
m easuring 1-3  cm. in  le n g th . Som etim es, and e s p e c ia l ly  
w ith  f i b r o t l c  l i v e r s ,  the specim en tends to  be fra g n en ted .
The t i s s u e  i s  su b jected  to  ro u tin e  h i s t o lo g ic a l  procedures  
and app rop riate  tech n iq u es may be adopted in  d i f f e r e n t  
c a s e s .  Should two or more methods o f  s ta in in g  demand 
d i f f e r e n t  f i x a t iv e s  the specim en, i f  s u f f i c i e n t l y  lo n g , 
i s  d iv id e d  b efore  f i x a t io n .  For ro u tin e  purposes and 
a p p r e c ia tio n  o f  the g en era l h i s t o lo g ic a l  p ic tu r e ,  f ix a t io n  in  
the p resen t s e r ie s  has been by n e u tr a l fo r m o l-sa lln e  and 
s ta in in g  by haem atoxylln  and e o s ln .  Where d e s ir e d ,
M a llo ry ’ s s t a in ,  f a t  s t a i n s ,  B e s t ’ s carmine s t a in  fo r  
g ly co g en , m ethyl v i o l e t  fo r  am yloid I n f i l t r a t io n  and the  
P ru ssian  Blue r e a c tio n  fo r  iron  have been employed.
In seven In stan ces attem pted b iop sy  f a i l e d  to  y ie ld  
any l iv e r  t i s s u e  a t  a l l .  In a fu r th e r  four c a s e s ,  one 
o f  prim ary hepatoma and th ree  o f  h ep a tic  f i b r o s i s ,  the  
m a te r ia l ob ta in ed  was g r e a t ly  fra g n en ted . Even in  
th e se  l a t t e r  in s ta n c e s , however, a c o rr ec t  h i s t o lo g ic a l  
d ia g n o s is  oou ld  be e s ta b lis h e d  in  a l l  but one o f  the fou r  
c a s e s .  In  a l l ,  th e r e fo r e , a sp ir a t io n  b iop sy  f a i l e d  
e n t i r e ly  to  provide m a te r ia l adequate fo r  h i s t o lo g ic a l  
stu d y  on eigjht o cca sio n s in  the 86  b io p s ie s  o f  the p resen t  
s e r i e s , 9 *3 per c e n t.
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D isc u ss io n  o f  R e s u lt s .
For convenience the c o n d it io n s  o f  th e  l iv e r  whloh 
have been s tu d ie d  by l i v e r  a s p ir a t io n  b io p sy  w i l l  be 
d iv id e d  in to  s ix  c a te g o r ie s  accord in g  to  the d ia g n o s is  
f i n a l l y  e s ta b lis h e d  in  each c a s e .
(1 ) H e p a t it i s ,  In c lu d in g  Acute H epatic N eorosis and 
H epatic F ib r o s is  or C ir r h o s is .
(2 ) The Syndrome o f  S p len ic  Anaemia.
(3 ) O b structive Jaundice and B i l ia r y  C ir r h o s is .
<k) M alignant D isease  o f  the L iv er .
(5 )
%
Anaemias •
(6 ) M isce llan eou s C o n d itio n s.
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( l )  H e p a t it i s ,  In c lu d in g  Acute H epatlo N ecro sis  and
H epatic F ib r o s is  or C ir r h o s is *
Liver biopsy has played an Important part In advancing 
knowledge o f these d isorders. The a b i l i t y  to examine the 
h isto lo g y  o f the liv e r  in  a l iv in g  p atien t allowed of  
f in a l  proof that acute epidemic jaundice i s  a d isease of 
the liv e r  parenchyma (Roholm and Iversen, 1939; D ib le, 
MoMichael and Sherlock, 191^ 3 )• Tk0 theory that jaundice 
l l i  th is  d isease was due to catarrhal obstruction of the 
ampulla o f Vater (Virchow, 1865) was f i r s t  ser io u sly  
challenged by Bpplnger (1922) who described parenchymal 
Inflammatory ohanges in  the l iv e r s  of four so ld iers  who 
died of war wounds while su ffer in g  from epidemic jaundice. 
Sim ilar evidence was obtained by su rg ica l b iop sies at 
laparotomies upon p a tien ts su ffer in g  from acute h ep a tit is  
who underwent operation because of mistaken diagnosis of 
obstructive jaundice (w essel, 192L.; Nordmann, 1925/ 
Klemperer, K illia n  and Heyd, 1926; Schrumpf, 1932).
Despite these reports, Virchow1s views continued to be 
taught and there were many, including the la te  S ir Arthur 
Hurst, who held that there were two d isea ses , acute 
h e p a tit is  and ccktarrhal jaundice, separable on o lin ic a l  
grounds. Roholm and Iversen (1939)/ however, f in a l ly  
disproved the catarrhal obstructive theory by demonstrating 
d iffu se  parenchymal changes by l iv e r  asp iration  biopsy in  
each of a large se r ie s  of oases of epidemic jaundice.
Dible e t  a l .  u9lj3) confirmed these find ings and 
demonstrated a lso  that a l l  grades of se v er ity  of the 
h is to lo g ic a l picture ex isted  up to necrosis of every c a l l  
in  the liv e r  lob u le , an appearance ind istingu ishab le from 
aoute massive necrosis or 1 acute yellow  atrophy1.
That d iffu se  f ib r o s is  of the liv e r  could fo llow  acute 
h e p a tit is  was shown by Krarup and Roholm (192+3) wbo 
follow ed cases of severe, prolonged or Relapsing h ep a tit is  
by s e r ia l  b io p s ies . They were able to  demonstrate
intermediate stages between the resid u a l periporta l
in f i l t r a t io n  u su a lly  found after  the acute phase and f u l ly  
developed ’cirrhosis* of the organ. Dible e t  a l .  (l9lj3) 
reported sim ilar findings and suggested that c e llu la r  
in f i ltr a t io n  of the portal tra cts p e r s is t in g  a fter  a l l  
evidence of parenchymal damage had disappeared was an 
in d ica tion  that f ib r o s is  of the liv e r  would develop. That
such a s ta te  may be re v ers ib le , however, i s  suggested by
the experimental work of Cameron and Karunaratne (l93^) 
on carbon tetrachloride poisoning in  dogs. This poison  
produces changes in  the liv e r  id en tica l with those of 
acute h ep a tit is  and the authors found th a t, a fter  a 
sin g le  dose, acute centrllobular necrosis developed.
During r e s o lu t io n  o f  the lob u lar  damage p e r ip o r ta l  
i n f i l t r a t io n  developed and m ight p e r s i s t  fo r  a p er iod  
fo llo w in g  c l i n i c a l  r eco v ery . Such r e s id u a l i n f i l t r a t i o n ,
-  34 -
i t  was found, tended u su a lly  to disappear. Neefe (l9ij.6), 
on the other hand, carried out l iv e r  biopsy in  certa in  
volunteers with a r t i f i c i a l l y  induced h e p a tit is  several 
months a fter  the acute phase. The p articu lar cases were 
chosen because of p ersisten ce of abnormality in  s e r ia l  
function  t e s t s  and h is to lo g ic a lly  there was found to  be 
undue c e l lu la r ity  o f the p orta l tra c ts  whioh the author 
considered as evidence of ohronlc hepatic d isea se . No 
control biopsy was taken, however, from any o f the oases 
showing normal values in  the function t e s t s .
Sherlock (l9i|.8) fallow ed cases of chronic h ep a tit is  
over long periods and suggests th a t, in  some ca ses , 
d iffu se  f ib r o s is  of the l iv e r  may be a non-progressive 
condition compatible with good h ea lth . In other oases 
of her se r ie s  a subacute or chronic h e p a tit is  accompanied 
the f ib r o s is  and the condition progressed to parenchymal 
fa ilu r e  or to p orta l hypertension with a sc ite s  and 
haemorrhages from oesophageal v a r ice s . From experimental 
stud ies Himsworth (l9lj.7) concluded that f ib r o s is  o f the 
l iv e r ,  once estab lish ed , i s  an in ev ita b ly  progressive  
condition leading eventually  to p orta l hypertension or to  
fu n ction a l fa ilu re  of the organ. The work of Gillman 
and Gillman (l9l{.5) ^as t)een of importance in  showing that 
severe d efic ien cy  in  the d ie t  of many African n atives  
leads f i r s t  to d iffu se  fa t ty  changes in  the l iv e r  and 
u ltim a te ly  to the appearance of d iffu se  f ib r o s is  of the 
organ. That a sim ilar chain of events may occur in  the 
m alnutrition o f some chronic a lco h o lics  i s  indicated  by 
Ifcaby ( l9 )|)j) .
I t  i s  apparent from the preceding account that liv e r  
asp iration  biopsy has played a major part in  the formation 
of our present conception of acute and chronic h e p a tit is .  
Modern work in  th is  f ie ld  i s  reviewed by Himsworth (l9lj.7) 
and i t  would appear probable from th is  monograph that 
biopsy o f the l iv e r  w i l l  p lay  ftn increasing part in  
future academic in v estig a tio n s .
Turning now to the p ra ctica l value o f asp iration  
biopsy in  the individual case of h e p a t it is , acute or 
chronic, i t  i s  apparent that the diagnosis in  any such 
case may be confirmed by biopsy u n le ss , as may occur in  
certa in  examples of acute massive n ecro sis , the 
p athologica l changes are confined to the l e f t  lobe of the 
organ. In acute epidemic h e p a tit is , however, the 
prognosis i s  so good that the r isk , a lb e it  sm all, 
associa ted  with the performance of biopsy renders the 
procedure u n ju stifia b le  as a routine measure. There are 
three main se ts  of circumstances when liv e r  biopsy i s  
indicated  in  a probable case of acute h e p a tit is . F ir s t ly ,  
undue sev er ity  of the symptoms and signs may suggest the 
presence of massive parenchymal necrosis of the v lsc u s .
In such a case the biopsy may allow h is to lo g ic a l  
confirmation of the la t te r  d ia g io s is , prognostic
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information of considerable importance thus being obtained* 
Secondly, in  cases o f h e p a tit is  presenting a prolonged 
course or d isp lay ing  relapses biopsy may give invaluable  
information concerning the presence or absence of 
esta b lish ed  f ib r o s is*  Such evidence i s  again of great 
value in  prognosis since the presence of anything but a 
minimal amount of fibrous t is su e  in  the liv e r  apparently 
co n stitu tes  an ir rev ersib le  and often  progressive  
condition  leading u ltim a te ly  to hepatic in su ff ic ien cy  
(Himsworth, l9]±7/» Ihat some cases of hepatic f ib r o s is  
fo llow in g  h ep a tit is  may remain quiescent i s  indicated  
by Sherlock (I9I4.8 ) and further experience i s  required  
before confidence can be gained in  the in terp retation  
and e sp e c ia lly  in  the prognosis o f any sin g le  case*
Thirdly, cases are often encountered in  which the diagnosis 
i s  uncertain  as between acute h e p a tit is  and an obstructive  
jaundice. Most commonly the d if f ic u l t y  a r ises  with  
p atien ts over the age of k° years. Laparotomy has been 
tfidely  used in  such cases in  order that the issu e  might 
be c la r if ie d  and a major operation in  a p atien t su ffer in g  
from acute h e p a tit is  e n ta ils  an appreciable m orta lity  
rate which, although lessened  in  recent years by general 
application  of the knowledge concerning hypoprothromblnaemla 
and of the hepatotoxlc q u a lit ie s  of certa in  anaesthetic  
agents, remains much in  excess of t^e r isk  of liv e r  
asp iration  biopsy* In acute h e p a tit is  and in  m echanically  
obstructive jaundice there i s  in  each case a ch aracteristic  
h is to lo g ic a l picture in  the l iv e r  which u su a lly  provides 
evidence for a confident d iagn osis, evidence of a muoh 
more r e lia b le  nature than that yielded  by biochemical 
t e s t s  o f l iv e r  function (Sherlock, l9i±6)* D etailed  
consideration of the h is to lo g ic a l d ifferen ces between the 
two conditions i s  given by Harris (l9lj.8) i s  summarised 
in  ’the Table.
A spiration biopsy of the liv e r  was carried for  
diagnostic purposes in  most of the cases In the present 
series*  The diagnosis of acute h ep a tit is  was made 
h is to lo g ic a l ly  in  e igh t cases, three of which s a t is f ie d  
the c l in ic a l  c r ite r ia  of epidemic h ep atitis*  Two cases 
o f acute h ep a tit is  had been diagnosed c l in ic a l ly  as 
obstructive jaundice andtftwo cases of h ep a tit is  fo llow ing  
Intravenous In jections one had been considered obstructive  
in  nature. H isto log ica l changes sim ilar to those 
occurring in  in fec tiv e  h ep a tit is  were found in  a case of 
carbon tetrach loride intoxication* In two cases diagnosed 
c l in ic a l ly  as of acute h e p a tit is , the biopsy appearances 
were of acute massive necrosis o f the l iv e r ;  one o f these  
cases died and the diagnosis was confirmed post mortem 
while the other patien t survived, s e r ia l  b iopsies  
demonstrating the development of subsequent f ib r o s is  of 
the organ* In seven of the preceding cases the serum 
c o llo id a l gold te s t  was carried out and normal r e su lts  
were obtained in  three cases* In one case of in fec tiv e  
h ep a tit is  and in  the Instance o f carbon tetrach loride
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poisoning s e r ia l  b iop sies were performed and allowed the 
progress of the hepatic damage in  each case to  be follow ed  
to  complete re so lu tio n .
Apart from the cases o f hepatic f ib r o s is  to  be 
described in  the sectio n  dealing w ith sp len ic  anaemia, three 
cases of * cirrhosis*  were encountered. In one oase the 
diagnosis was obvious and the progress indicated  increasing  
hepatic in su ff ic ie n c y , the serum c o llo id a l gold t e s t  
showing gross abnormality. In the other two ca ses, 
however, d iagnostic d if f ic u lt y  was encountered as between 
secondary malignant d isease of the l iv e r  and hepatic  
f ib r o s is ;  on one of the cases the biopsy confirmed the 
presence of d iffu se  f ib r o s is  but in  the other instance  
(case D/7) an in i t i a l  biopsy showed only d iffu se  f ib r o s is  
whereas the progress o f the case indicated  malignant 
disease and a subsequent biopsy revealed invasion of the 
f lb r o t lc  organ by carcinomatous m etastases,
Aspiration biopsy has thus proved of considerable 
diagnostic value in  seven of the 13 oases discussed above 
and in  at le a s t  two instances the biopsy find ings obviated  
laparotomy. In addition the development of frank 
’cirrhosis*  was observed in  case A / 1  with consequent 
a ltera tio n  in  the prognosis. The u n r e lia b il ity  o f the 
serum c o llo id a l gold reaction  as a t e s t  of parenchymal 
damage i s  indicated by the normal r e su lts  in  three out of 
seven cases with h lsto log lca lly -p roven  parenchymal d isea se , 
most str ik in g  being the normal r e su lt  in  one of the cases 
of acute massive n ecrosis o f the l iv e r .
(
- 1 7  -
(2 ) The Syndrome o f  S p len ic  Anaemia.
Since G retsel ( l 866) Introduced the term 'sp len ic  
anaemia1 there has been confusion as to  the precise  
lim ita tio n s  and a etio logy  of the syndrome. Banti (1898) 
defined the condition as one of splenomegaly not associated  
with leukaemia, lymphadenama, haemolytlc anaemia, m alaria, 
sy p h ilis  or other recognised d isea se . He described an 
i n i t i a l  stage of anaemia with leucopenla, splenomegaly 
and a l i a b i l i t y  to  haemorrhages, an interm ediate phase 
of hepatomegaly, u rob ilin u ria  and pignentation of the 
sk in , and a f in a l  stage of l iv e r  fa ilu r e  with a s c ite s .
Banti considered that the spleen was the primary seat of 
disease and that c irrh o sis  of the l iv e r  and thrombosis 
of the porta l and sp len ic veins were the sequelae.
McMichael (193k) pointed out that the changes in  the spleen  
were con sisten t with chronic congestion o f the organ and 
that the ty p ica l p icture of 1fibtfo-adenie' follow ed the 
experimental production of hepatic c irrh o sis  in  rabbits 
by the adm inistration of manganese. In addition ,
Rousselot (1939) presented evidence o f porta l hypertension  
by d irect measurement at laparotomy in  p atien ts with the 
c l in ic a l  syndrome of Banti»s d isea se . Himsworth (l9lj7) 
considers that simple congestion of the spleen i s  not 
s u ff ic ie n t  to explain the occurrence o f the syndrome 
fo llow in g  primary liv e r  d isease and that tox ic  factors  
derived from protracted or recurring hepatic parenchymal 
degeneration are necessary before the syndrome of sp len ic  
anaemia w il l  thus develop.
The present p osition  (Davidson, 191j.8; Mackey, I9k8) 
would appear to  be that the syndrome of sp len ic anaemia 
or chronic congestive splenomegaly i s  probably secondary 
in  a l l  cases to  portal hypertension or to  thrombosis of 
the sp len ic  vein; the portal hypertension may be caused 
by hepatic c irrh osis  or by obstruction of the portal 
vein  by thrombosis or by some le s io n  such as enlarged  
glands causing pressure on the vein  with or without 
secondary thrombosis. Thompson (l9k^) sta te s  that in  
about 70# of cases the obstructive factor i s  found to be 
hepatic c irrh osis  and th a t, i f  c irrh o sis  were not found 
at laparotomy or biopsy, i t  would not develop subsequently. 
Thrombosis of the sp len ic vein  i s  a rare cause of the 
syndrome and splenectomy in  such cases i s  e f fe c t iv e  in  
r e lie v in g  the anaemia. In those Instances in  which the 
primary le s io n  i s  hepatic f ib r o s is , i t  i s  probable that 
su rg ica l measures have no place in  treatment and, since  
diagnostic laparotomy has a considerable m orta lity  rate  
in  such ca ses, i t  i s  apparent that exclusion of f ib r o t ic  
changes by asp iration  biopsy would be of great value in  
making a decision  to perform an exploratory operation.
Hiere are no c l in ic a l  or biochemical means o f reaching 
a certa in  conclusion in  the many Instances in  which the 
presence or absence of c irrh osis  i s  in doubt and i t  i s  
in  such cases that liv e r  aspiration  biopsy has an
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Important part to  p lay In the pre-operative In vestigation  
of cases o f sp len ic anaemia. Apart from splenectomy in  
the rare cases o f thrombosis of the sp len ic vein* surgery 
now o ffe r s  a hope for those free  from hepatic c ir r h o s is . 
In cases of p orta l hypertension due to p orta l thrombosis 
Whipple (l9i|5) advocates anastomosis of the sp len ic  vein  
to the l e f t  renal vein  a fter  removal o f the spleen and 
of the l e f t  kidney, junction between the veins being 
e ffe c te d  by sp ec ia l v ita lliu m  tubes.
Davidson (l9j±8) accep ts t h i s  a t t i tu d e  towards the  
syndrome o f  sp le n ic  anaemia and, a f t e r  i n i t i a l  c l i n i c a l  
and h aem ato log ica l s tu d ie s  to  confirm  the d ia g n o s is  and 
to  exclu d e other forms o f  sp lenom egaly , he employs 
l i v e r  b io p sy  as a ro u tin e  procedure. Should f ib r o s i s  
o f  th e  organ be d is c lo s e d , he co n sid ers  th a t  op era tion  
i s  c o n tra in d ica te d  and he tr e a ts  the p a t ie n t  w ith  iron  
in  la r g e  d osage. Should b io p sy  show a l i v e r  o f  normal 
appearances, laparotom y i s  ad v ised  and, depending on the  
f in d in g s  a t  o p era tio n , e ith e r  W hipple1s op era tion  or 
sp lenectom y alone i s  co n sid ered . The d e c is io n  to  
perform laparotomy i s  a ls o  based upon a balance o f  the  
r is k s  in v o lv ed  in  W hipple’ s op era tion  and the dangers, 
as fa r  as th ey  can be a sse s se d  in  the in d iv id u a l c a se ,  
o f  f a t a l  haemorrhage from oesoph ageal v a r ic e s .
In th e  p resen t s e r ie s  o f  c a ses  su b jected  to  l iv e r  
b io p sy  th ere  were n ine c a se s  f u l f i l l i n g  the d ia g n o stic  
c r i t e r ia  o f  sp le n ic  anaem ia. In s ix  o f  th e se  ca ses  the  
b io p sy  m a ter ia l showed d if f u s e  f ib r o s i s  o f  the l iv e r  to  
be p r e se n t , but in  one o f  th e  s ix  the f ib r o s i s  d id  n ot  
in v o lv e  every  lo b u le  and the view  was taken , in  
accordance w ith  the d ic ta  o f  Hlmsworth (l9lj.7)# th a t the  
appearances rep resen ted  the e f f e c t s  o f  a p rev iou s m assive  
n e c r o s is  o f  the l i v e r .  In case B/2 the b iop sy  m a ter ia l  
was fr e e  from f ib r o s i s  whereas the l iv e r  was found a t  
laparotom y to  be ’h o b -n a ile d 1, the p r o b a b ili ty  again  
b ein g  th a t  th a t h ep a tic  f ib r o s i s  was the r e s u l t  o f  the  
p rev iou s m assive n e c r o s is  w ith  r e s id u a l u n a ffec ted  areas  
o f  parenchyma; such a case  in d ic a te s  th a t the b iop sy  
r e s u l t s  may prove m islea d in g  in  in s ta n ce s  where f ib r o s i s  
o f  th e  l iv e r  does n ot extend throughout the whole organ.
In ca se  B/6 the syndrome o f  sp le n ic  anaemia fo llo w ed  
p a r tu r it io n  and recovery  was spontaneous; b iop sy  s e c t io n s  
showing no evidence o f f i b r o s i s ,  the su g g estio n  i s  made 
th a t the u n d erly in g  le s io n  was throm bosis o f the p o r ta l  
v e in ,  the thrombus u lt im a te ly  undergoing r e c a n a lis a t io n .
In case  B / l  the d ia g n o sis  was i n i t i a l l y  in  doubt and 
the d is c lo su r e  by b iop sy  o f  the presen ce  o f  subacute  
h e p a t i t i s  w ith  h yp erp lasia  and f ib r o s i s  was the main 
fa c to r  in  s e t t l i n g  th e  i s s u e .  Case B/2 i s  an example 
o f  s p le n ic  anaemia as a seq u el to  m assive h ep a tic  n e c r o s is  
w ith  recovery  and case B/7 had su ffe r e d  a prolonged  a tta c k  
o f  in f e c t iv e  h e p a t i t i s  w ith  r e la p se s  p r io r  to  th e  on set  
o f  sp lenom egaly. There was no h is to r y  o f  jaundice in
-  19 -
four o f the oases showing d e f in ite  f ib r o s is  on biopsy  
and the nature o f the preceding processes must remain 
sp ecu lative in  such in stan ces.
-  20 -
( 3 )  Obstructive Jaundice and B ilia r y  C irrh osis*
Cases o f obstructive jaundice have been subjected  
to l iv e r  asp iration  biopsy e s s e n t ia l ly  because of  
d iagnostic  uncertainty. Prior to the introduction of 
the modern technique of biopsy i t  was not uncommon for  
laparotomy to  be undertaken for  diagnostic purposes in  
cases of jaundice of undetermined orig in  (W essel, 192U ;  
Nordmann, 1925; Klemperer, K illia n  and Heyd, 1926; 
Schrumpf, 1932 )• Qhe operation in  cases of hepatic  
jaundice carried a not inconsiderable m orta lity  rate  
which, although reduced in  recent years by the 
appreciation and application  of the knowledge concerning 
hypoprothromblnaemia and the hepatotoxic q u a lit ie s  of 
certa in  anaesthetic agents, remains much in  excess of 
the n eg lig ib le  aocident-rate of asp iration  biopsy when 
performed with due precautions and in  r e la t iv e ly  f i t  
p a tie n ts •
Sherlock (l9k5) mentions obstructive jaundice as 
one of the conditions which give a ty p ica l and d iffu se  
h is to lo g ic a l p icture which may be rea d ily  diagnosed 
from an aspiration  biopsy specimen. The features are 
those w ell recognised from post-mortem examination of 
such cases and co n sis t of preservation of the lobular 
architecture with d isten sion  of b ile  ca n a llcu ll and the 
presence of b ile  thrombi; b ile  pignent may be recognised  
w ithin parenchymal c e l l s .  In prolonged or relapsing  
jaundice of th is type there may develop the changes 
known as b ilia r y  c irrh osis  and Himsworth (l9k7) pays 
p articu lar atten tion  to th is  condition , a ttr ib u tin g  
the presence of increased portal c e l lu la r ity  sometimes 
assoc ia ted , in  severe ca ses, with p eriportal necrosis  
of parenchymal c e l l s ,  to ch o lan g itis  superimposed upon 
p a r tia l or complete, permanent or in term ittent closure  
of the b ile  ducts.
C lin ic a lly  th is  syndrome of cholangiohepatitis  
may mimic c lo se ly  the features of acute h ep a tit is  and, 
should biopsy be performed during regression  of 
jaundice in  the la t te r  condition , the lobular 
architecture of the liv e r  may be found to be restored  
and in f i ltr a t io n  of the p orta l tracts i s  invariably  
p resen t. Important points of d ifferen ta tion  are the 
presence of separation of the columns of l iv e r  c e l ls  
in  the obstructive form and o f ce llu la r  in f i ltr a t io n  
of the lobules in  acute h ep a tit is ;  further, b ile  
*! reten tion  is  u sually  s lig h t  or absent in  h ep a tit is  
S' whereas i t  i s  invariably a feature of obstructive
jaundice providing that corrosive sublimate has not been 
used as a f ix a tiv e  because the subsequent processing  
with iodide tends apparently to remove the pignent from 
the se c tio n s . This question i s  d ea lt with by Harris
(1948) .
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In the present se r ie s  of oases there were ten  
u ltim a te ly  determined as jaundice of obstructive type.
In s ix  cases the d iagnosis c l ln lo a l ly  was confident and 
biopsy was carried  out as a confirmatory measure, the 
diagnosis being proven subsequently in  each case at 
laparotomy or by post mortem examination. In three of  
these obstructive cases estim ation o f the plasma a lk a lin e  
phosphatase was carried out and In only one instance was 
there a s ig n if ic a n t r is e ;  In each of two of the c a se s , 
however, the serum c o llo id a l gold reaction  showed 
d e f in ite  abnormality. In one case the i n i t i a l  c l ln io a l  
features led  to a diagnosis of acute h e p a tit is  but the 
h is to lo g ic a l appearances of a biopsy specimen Indicated  
that the le s io n  was obstructive In nature and the 
subsequent course of the I l ln e s s  (case C /l) was that of 
recurring jaundice due to ch o la n g io -h ep a titls , post 
mortem examination u ltim ately  showing the presence of  
a carcinoma of the pancreatic head which did not cause 
complete obstruction of the b ile  duct. In two cases 
the c l in ic a l  diagnosis was of *portal cirrhosis*  or 
d iffu se  f ib r o s is  of the l iv e r ;  the biopsy appearances 
were those of *b lliary  cirrhosis*  or chronic oholanglo- 
h e p a tlt ls  and In one of these cases carcinoma of the 
pancreas was d isclosed  at laparotomy. The other case 
i s  of considerable in te re st  because two abdominal 
explorations had fa ile d  to discover an obstructive  
le s io n  and cholecyst-enterostom y did not r e su lt  In 
am elioration o f the jaundice; the biopsy c le a r ly  
in d ica tin g  b ile  obstruction, the suggestion was advanced 
that the obstructive le s io n  must be ln tra-hepatlc but, 
as the p a tien t did not come to post mortem examination, 
no proof o f th is  suggestion i s  a v a ila b le . Similar 
cases are discussed by D lb le, McMichael and Sherlock 
( l9k7 ) .  111 remaining case the c l in ic a l  features
included recurrent jaundice and were con sisten t with 
ch o lan g io -h ep atitis . The p o s s ib i l i ty  of subacute 
h e p a tit is  with f ib r o s is  could n ot, however, be excluded 
and the biochemical t e s t s  of l iv e r  function were of no 
a ssistan ce in  arriving at a d ec is io n . Aspiration  
biopsy o f the liv e r  succeeded in  removing only fragnents 
o f t is s u e , the la tte r  showing the presence of estab lished  
f ib r o s is  but, unfortunately, the d istr ib u tio n  o f the 
f ib r o s is  could not be determined. As the p atien t  
refused  laparotomy confirmation of the d iagnosis was not 
obtained.
-  22  -
(lj.) Malignant Disease o f the L iver.
Malignant m etastases in  the liv e r  may be revealed  
by l iv e r  asp iration  biopsy, but, owing to  the sca tter in g  
of n eop lastic  nodules In the l iv e r ,  i t  I s  rea d ily  
appreciated that a s in g le  biopsy specimen may contain no 
malignant c e l l s .  Sherlock (191J.5) concludes th a t, while 
a p o s it iv e  re su lt  g ives unequivooal proof of d iagnosis, 
a negative re su lt  Is of no value in  exclusion; Davis 
W  — (19I4.8 ), however, points out th a t, in  the presence of 
enlargement of the liv e r  and e sp e c ia lly  in  cases where 
other c l in ic a l  find ings are con sisten t with the presence 
of malignancy, a l iv e r  biopsy specimen showing no 
abnormal h is to lo g ic a l features may be regarded as 
presumptive evidence of cancer since i t  tends to  exclude 
other d iffu se  causes of hepatomegaly, chronic h ep a tit is  
in  p a rticu la r .
Eighteen oases of the present se r ie s  were shown to  
have malignant disease of the l iv e r .  Two of the oases 
presented as obstructive jaundice (oases C/1 and c/lO ) 
and in  these Instances the biopsy section s fa ile d  to  
show evidence of neop lastic  invasion of the organ although 
the changes observed indicated  the obstructive nature of 
the jaundice; both cases were shown post mortem to have 
but scanty m etastases in  the l iv e r .  In twelve cases 
with secondary carcinomatosis of the l iv e r ,  the primary 
le s io n  was demonstrated at operation, at post mortem 
examination or by unequivocal ra d io lo g ica l examinations, 
and in  seven o f these cases liv e r  biopsy showed no 
abnormality desp ite the presence of hepatomegaly. In 
two cases the presence of malignant d isease of the liv e r  
was demonstrated by biopsy when hepatomegaly of uncertain  
cause was the presenting find ing; the primary le s io n  was 
not discovered in  these cases and in  one of them (case 
D/7) the in i t i a l  c l in ic a l  d iagnosis of ’cirrhosis* was 
supported by a biopsy which showed d iffu se  f ib r o s is  o f  
the l iv e r ;  a subsequent biopsy, performed because of 
the la te r  appearance of signs suggestive of malignancy, 
revealed anaplastic c e l l  masses in  the f lb r o t lc  organ.
In one case lea se  D/2) gross hepatomegaly In a young 
adult male presented a problem In diagnosis which was 
resolved  by the biopsy discovery of invasion of the 
l iv e r  by anaplastic carcinoma. In case D/12 the in i t i a l  
opinion was of ’cirrhosis* but the biopsy revealed the 
presence of m etastases of an adeno-carcinoma la ter  shown 
to orig inate from the stomach. Cases D/9 and D/1 3  were 
examples of melanomatosls of the l iv e r  and the diagnosis 
had been made before biopsy was undertaken in  the former 
case; in  the la t te r  p a tien t, however, the biopsy gave 
the f i r s t  evidence of the presence of melanoma as the 
woman was admitted in  coma due to a cerebral vascular 
accident and the enlargement of the liv e r  was an 
in cid en ta l fin d in g . In case D/8  hepatomegaly o f uncertain  
orig in  was shown by biopsy to be due to the presence of
•rt•rt•rt
O <D 
P  © © g d * fc ,4 © | ©o > d >  f*rt : 0*H I
O H  r-HH
©
& > O «rt
H  rt
© u © ©
** £  O *n
.d A
ft*rto 
© © 
© © o © 
©
<M P  O © 
© 
© P
•rtO ©
O H
• r tO O ©
•rt O © 
© ©
o no © © © m
o ©U
©
o n © © © © ©© ©
o*d 
•rt d  
p  o  © o P<© © ©
a  3  %H © 
O P
3  2•rt © O P
C © 
•rt © 
O P
gO © o >
© «rt 
C/2 H
O PO P
•rt
>* ©W
Pi a a
O *rt 
•rt O O O
a  3© op>  O
•rt
©a©©
©
rt
•rt$-1 © o o
rt tI 
© © 
bOp © U
•rt •rt• r tft
>* ©•rt•rt
P
•rt
3
•rt
•d ©a t>
O *rt 
O rrt
•rt•rt•rt•rt
O O rH•rtO
OOO
rH
GOin
o
p
©
>
©
A
-P
O
»d
©
g
-P
AO
o
w
pj
PQ
oj
Sri
000
0Q
+5
§
l—l0s
0 :
8 ; W 
0 
P»d
0
p
0
M
P
rH
P>
0
0o
§a
0
Pi
&
0
PiO
P
0>
0
P
00
1  
0 
P  
*d
rH
0
P
P
P
S
0
0
0O
---------
A p P P
■ P 0 0 P  0•rl > > o  t>0  P 0  P 0  P
<p •■* §  H 2 H P  Ho 0  »d A  ^ 0  P
W o  p o  p H  P0 0  O 0 p  p P P A  P  H  Pgj O p  0 o o 0  P  0
o «P Q 0 P  0 P  0 A  P  0
p I S S A  0 P  0 O p  P  0P 0 0 p  O P  0
O h - * <P 0 0 PH P  0  0
3  A
Jd <P p O P O P 0  0  P
P  O 0 0 0 •** © P  0
o  o a 0  0 0  0 • d H  p  0  P
H  0 i  +> S  ■** © L p  p  pa 0  a  o O 0 O 0 H  1 © 0
P  o P O P P  g P  g p  p  o  a  p0  P ^ g p P P P  0  P  A
1 "
0  0  0  
P H  f t
o  .p  
p  P
o  .p  
p  p S - S S g *
£
0  0  0 3  p 0  P P  P  0  P  P
o  a p O  £ O  £ p  f t  bO* 3
0
i
0
H
H
■rt 0
o
p
O o
p
o
p
3 0 p p
o a 0 0
1 6 0 0
o p H r t
p 0 Pi Pi
0 rH 0 0 H
•d 0 P S 00 a 0 0 g
J» >* >> 0 t>*0 O
p A *° g
p p P  P P  P
o O O P O P
■rt P P  O P  O
0 0 0  P 0  P
0 0 0  0 0  0
> > & ° > op P P P
H H H H
••»
0
O 0
0 P p  g
P P o  
0  p0 O
o P P*H
A 0 •d o
6  >* O 0 p5  H P CN* 0
p  0 O a tn oA  bO P o H
0 P 0 P P 0  >»•rt ei <D 0 M p
0 H  O to g 0  0
o
A
0  P  
P  0
o
A
0
P
u A  f t o P P  O
u 0 0 p o 0  O•rt U A o h Pi ©o 0 p 0 0  ra
O PQ o W
OJ N"\ -Ar ir \ VOrH rH H rH r t
> >
-  23 -
a primary hepatoma, the diagnosis eventu ally  being 
confirmed at p ost mortem examination.
A spiration biopsy thus achieved ten p o s it iv e  r e su lts  
in  eighteen cases of malignant d isease o f the l iv e r .
Two of the remainder were examples of obstructive jaundice 
w hile the r e s t ,  s ix  in  number, were in stances of 
hepatomegaly associated  with normal h is to lo g ic a l  
appearances o f biopsy specimens, th is  combination being  
presumptive evidence in  favour o f malignancy.
-  2]* -
( 5 ) Anaemias.
Apart from the use of asp iration  biopsy In the 
syndrome of sp len ic anaemia (vide supra), the teehnique 
was adopted by Sherlock ( I9ij5) the In vestiga tion  o f  
obscure blood disorders and she mentions cases of other­
wise unsuspected h is t io c y t ic  medullary r e t ic u lo s is  and of 
Gaucher*s d isease which were thus diagnosed. Sherlock 
a lso  describes a case suspected as one of haemolytio 
anaemia in  which there was no evidence of increased red 
c e l l  f r a g i l i t y ;  the find ing  of haemoaiderosis in  a 
l iv e r  biopsy specimen was apparently taken as supporting 
the d iagn osis.
In the present se r ie s  ten cases of severe anaemia 
were subjected to l iv e r  biopsy as part of an in v estig a tio n  
in to  the e f f e c t  of anaemia upon the l iv e r .  Current 
teaching (B eattie  and Dickson, I9k3) holds that old  
age, starvation , cachectic conditions and severe 
anaemias cause generalised  fa t ty  degeneration of the 
l iv e r .  The c l in ic a l  reports of Gillman and Gilhnan 
(l9 i|5 ) upon South African natives and the experimental 
work on laboratory animals described by Himsworth (l9k7) 
in d ica tes that n u tr itio n a l d efic ien cy , p a rticu la r ly  of 
p ro te in s, i s  probably the most important sin g le  factor  
in  th is  connection. As degenerative and au to ly tic  
changes advance rapid ly in  the liv e r  follow ing death, 
doubt may be cast upon the p ost mortem appearances in  
the organ as r e f le c t in g  fa ith fu lly  the changes aotually  
present during l i f e .  Moosnick, Schleicher and 
Peterson (l9 i|5) describe Addisonian pernicious anaemia 
refractory  to l iv e r  therapy proving amenable to such 
treatment follow ing adm inistration of the lip otrop ic  
factor choline and they suggest that fa tty  degeneration 
of the l iv e r  may be responsible for suboptimal responses 
to  treatment in  such ca ses. I t  thus appeared important 
to discover to what extent f a t ty  changes were induced in  
the liv e r  by severe anaemia regardless of other fa c to rs .
The ten cases studied comprised s ix  examples of 
Addisonian pernicious anaemia, three of a p la stic  anaemia 
and one of an obscure anaemia associated  with tabes 
d o r sa lis . In two of the cases of Addisonian anaemia no 
s ta in able fa t  was discovered, but in three cases fa t ty  
changes were evident in  the centrilobular and midzonal 
reg ion s. In the s ix th  case the l iv e r  on admission was 
enlarged; follow ing the adm inistration of choline the 
organ resumed i t s  normal size  and a subsequent biopsy 
showed fa t ty  changes to be absent. I t  is  tempting to  
assume that hepatomegaly had been due to deposits o f  
fa t  which had been cleared by the lip otrop ic agent. In 
case "E/6 three in jection s of liv e r  extract were given  
i n i t i a l l y  and the red c e l l  count rose from under 
1 m illio n  per c.mm. to about 3 m illion s per c.mm. Biopsy 
during the phase of red c e l l  increase showed d iffu se  fa tty
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changes In the l iv e r .  No further liv e r  extract was 
given and the red c e l l  count began to f a l l .  Choline 
was then given parenterally  and a r is e  in  the red 
c e l l  count follow ed. A second biopsy was performed 
17 days a fter  the commencement of choline therapy at 
a time when the red c e l l  count was s t i l l  below k  
m illio n s  per c.mm. and sections o f th is  specimen 
f a i le d  to  show any evidence of f a t ty  changes. lhat 
the disappearance of fa t  in  th is  case was not 
n ece ssa r ily  a ttr ibutab le to the action  of choline Is 
shown by the resu lts  found in case E /l in  which sim ilar  
fa t ty  changes were found before liv e r  therapy was 
commenced. A second biopsy was carried out when, 
fo llow in g an optimal re ticu lo cy te  c r i s i s ,  the red c e l l  
count reached 3*6 m illion s per c.mm. and sectio n s of 
th is  m aterial showed that sta inable fa t  was no longer 
present. The question of the haemopoietic a c t iv ity  of 
choline is  d iscussed by Davis and Brown (l9lj.7)*
The r e su lts  in  the three cases of a p la stic  anaemia 
were var iab le . In one case fa t  was apparently absent 
from the biopsy specimen whereas fa t ty  changes were 
present In both the other ca ses, to a s l ig h t  degree in  
one and to a moderate extent In the second; th is  
varia tion  did not seem to depend on the degree of the 
anaemia. In the case of anaemia associated  with 
neurosyphilis fa tty  changes were present, were moderate 
In degree and were confined to the centrilobular zone.
In each of the cases of Addisonian anaemia and of 
a p la stic  anaemia studied and in  the case associated  with  
chronic sy p h ilis , deposition  of haemosiderin In the 
l iv e r  biopsy sections was observed. Sherlock (l92j.5) 
apparently accepted the find in g  of haemosiderosis as 
evidence supporting a diagnosis of haemolytic anaemia 
but the present r e su lt  ind icates that dyshaemopoiesis 
must be considered as an a ltern ative in  such in stances.
In the sin g le  case of haemolytic anaemia encountered 
(case 1/ 2 ) the p atien t was admitted as su ffer in g  from 
acute h e p a t it is .  There was, however, a recent h isto ry  
of m alaria, the urine contained haemoglobin and 
Plasmodium falciparum was detected In smears of peripheral 
blood. Liver biopsy showed the presence of abundant 
haemosiderin and of m alarial plgnent.
-  26 -
(6 ) M iscellaneous Conditions.
Liver biopsy may prove of great value in  the 
recogn ition  of several m iscellaneous conditions which 
give r is e  to  id en tif ia b le  changes in  the organ.
Sherlock (l9lj.5) has diagnosed Gaucher fs d isease by 
th is  means and the same author has found biopsy valuable 
in  the study of cases p o ssib ly  su ffer in g  from amyloid 
disease p a rticu la r ly  in  view of the f a l l i b i l i t y  of the 
Congo Red t e s t ,  Stemmerman and Auerbach (l9iiii) find ing  
25# f  a ise  negative and fa ls e  p o s it iv e  re su lts  in  a 
large s e r ie s .  In case P/2 of the present se r ie s  
appropriate sta in in g  o f a biopsy specimen allowed 
exclusion  of amyloidosis in  the i n i t i a l  Investigation  
of a p a tien t In whom the c l in ic a l  features suggested  
that d ia g n o sis; amyloidosis subsequently developed and 
was discovered at a post mortem examination at which 
the primary le s io n  causing a sc ite s  was found to be a gumma 
of the catldate lobe of the l iv e r .  In case P/6  the 
c l in ic a l  features again suggested amyloid d isease secondary 
to a chronic pulmonary in fec tio n ; the biopsy was free  
from amyloid change and post morten examination la ter  
confirmed the absence of am yloidosis.
Sherlock sta te s  that liv e r  biopsy i s  preferable to 
sp len ic puncture in  the diagnosis of kala-azar Inasmuch 
as section s of l iv e r  tissu e  are more l ik e ly  to give 
diagnostic information than are smears of sp len ic pulp.
She s ta te s  th at, even though no Leishman-Donovan bodies 
are found, there Is a ch aracteristic  hepatic pathology 
by which the d isease can s t i l l  be recognised. Scadding 
and Sherlock (l9l|.8) describe the find ing of ty p ica l 
le s io n s in  liv e r  biopsy stud ies of three consecutive 
cases showing other features suggestive of a diagnosis 
of sarcoid osis while sim ilar le s io n s  were found in  the 
liv e r  of a fourth case showing no other evidence of 
that syndrome.
Case P/1 of the present se r ie s  was characterised  
by pignentation of the skin, diabetes m ellitu s and 
heptomegaly, a syndrome strongly suggestive of 
haemochromatosis. Biopsy of the skin showed only s lig h t  
pigaentary changes, but aspiration  biopsy o f the liv e r  
revealed gross d iffu se  f ib r o s is  of the organ with abundant 
deposits of haemosiderin. Confirmation of the diagnosis 
was thus obtained.
In case F/5 the combination of splenomegaly and 
o b litera tio n  of the medullary ca v itie s  of the bones as 
shown ra d io lo g ica lly  indicated that the enlargement of 
the spleen was probably due to  extra-medullary 
haemopoiesis; biopsy of the liv e r  in  th is  example of 
myelo—sc le r o s is  was carried out for academic purposes 
and section s of the specimen showed recognisable
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haemopoietie fo c i in  the organ.
Sherlock (l9 l|5) Performed liv e r  biopsy on a few 
cases of leukaemia and found in f i l t r a t io n  of the v iscus  
in  each ca se . Patient P/8 in  the present se r ie s  was 
shown by stern a l marrow stud ies to have chronic subleukaemio 
myeloid leukaemia and liv e r  biopsy was carried  out for  
research purposes; examination of the section s fa ile d  to  
revea l any evidence of in f i ltr a t io n  of the l iv e r .
Liver biopsy was performed on case F/3 for d iagnostic  
reasons when the p recise  nature of the malady, u ltim ately  
recognised as disseminate lupus erythematosus, was obscure. 
Wo abnormality other then mild f a t ty  changes were seen  
and the biopsy added nothing to the understanding of the 
case apart from aiding exclusion of amyloidosis as a 
p ossib le  d iagnosis.
Aspiration biopsy is  a lso  of value in  the exolusion  
of l iv e r  d isea se . Sherlock (l9i±5) mentions a se r ie s  of 
cases suspected on c l in ic a l  or biochemical grounds of 
having d isease of the l iv e r  in whom liv e r  biopsy revealed  
normal h is to lo g ic a l appearances. Piper and Poulsen (191+T) 
report a ser ie s  of b iopsies in  patients with thyrotoxicosis  
in  whom liv e r  function te s t s  had given abnormal r e su lts ;  
no changes of s ign ifican ce  were noted in  the biopsy 
specimens studied . Relevant to th is  d iscussion  i s  the 
fa c t  that in  no way did the course of acute h ep a tit is  in  
case A/ij. appear unduly severe although* as the observations 
of Himsworth (19)4.7 ) would in d ica te , the l iv e r  might be 
found over a large se r ie s  of such cases to be more 
vulnerable to h ep a tit is  due to excessive u t i l is a t io n  of 
p rotective  amino acids as a consequence o f  the Increased 
metabolism. Raby (l9Mj.) studied gross chronic a lcoh olics  
and found that seven or 22 cases had no demonstrable liv e r  
d isea se , the remainder having eith er  fa t ty  or f ib r o t lc  
changes•
Two instances were encountered in  the present ser ie s  
in  which no explanation c l in ic a l ly  or ra d lo lo g ica lly  could 
be advanced for recurrent haematemeses. A haemorrhagic 
d ia th es is  having been excluded, the diagnosis was f e l t  to 
l i e  between peptic u lceration  and oesophageal varices  
secondary to hepatic f ib r o s is .  The absence of f ib r o s is  
in  the biopsy specimens in each case served to exclude 
’c ir r h o s is 1 as the primary le sio n  and peptic u lceration  
was p rov ision a lly  accepted as the d iagnosis.
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Summary and Conclusions.
Liver puncture in the nineteenth century was used 
e s s e n t ia l ly  for asp iration  of cy sts  and abscesses of the 
organ. In the e a r lie r  part o f the tw entieth  century 
in v estig a to rs attempted to  obtain m aterial for h is to lo g ic a l  
study by making smears of blood aspirated from the liv e r  
by f in e  n eed les. Such smears were sometimes found to  
contain iso la te d  liv e r  c e l l s  but a coherent picture of 
the structure of the organ as a whole could not be 
formed from such m aterial and no rea l advanoe in  knowledge 
accrued from these stu d ie s .
R ealisa tion  of our incomplete understanding of early  
and interm ediate phases of certa in  liv e r  disorders 
prompted the evolution  in  1939 of a method of asp iration  
biopsy whereby a so lid  core of liv e r  t is su e  adequate for 
h is to lo g ic a l study could be obtained. The specimen is  
removed from the r igh t lobe and i t  has been shown to be 
representative of the organ as a whole except in a few 
particu lar in stances. Appropriate routine and sp ec ia l  
methods of h is to lo g ic a l preparation can be applied to  
the m aterial in  d ifferen t ca ses. The technique may be 
expeoted to f a i l  to provide a sa tis fa c to ry  specimen in  
about 10 per cent, of puncture, the lik elih ood  of 
fa ilu re  being greatest in  cases of f ib r o s is  of the l iv e r .
The procedure i s  not without r isk . Study of the 
recorded f a t a l i t i e s  has shown, however, that the patients  
concerned were invariab ly in  a poor general condition  
because of progressive d isea se , most commonly advanced 
malignant d isea se . Haemorrhage due to hypoprothrombin- 
aemia has u su a lly  been the immediate cause o f death. 
Estimation of the prothrombin index should thus be a 
routine precautionary measure. As a further precaution, 
blood grouping should be carried out before the biopsy 
and f a c i l i t i e s  for immediate transfusion of fresh  blood 
should be availab le against the even tu ality  of haemorrhage 
a fter  the operation.
Studies by liv e r  aspiration  biopsy have added greatly  
to  our knowledge of h e p a tit is . The parenchymatous 
nature of the le s io n  in  acute epidemic jaundice has thus 
been estab lish ed . A ll grades of sev er ity  of acute 
h ep a tit is  have been described up to a p icture of acute 
massive necrosis of the organ. I t  has a lso  been shown 
that f ib r o s is  of the l iv e r  may follow  acute h e p a tit is ,  
e sp e c ia lly  In those cases in  which the acute phase i s  
prolonged or in which relapse o f jaundice occurs. In 
the Individual case of acute h e p a tit is , biopsy of the 
l iv e r ,  although allowing proof of d iagnosis, cannot be 
recommended as a routine measure because of the benign 
prognosis. Should the case appear unduly severe or 
prove unduly protracted in I ts  course, massive necrosis
-  29 -
or developing f ib r o s is  may be demonstrated by biopsy  
with consequent e f f e c t  upon prognosis.
In obstructive jaundice, actite or chronic, there 
Is a ch a ra c ter is tic  h is to lo g ic a l pattern which can 
rea d ily  be recognised in  a biopsy specimen. Aspiration  
biopsy Is thus of considerable value in  allowing  
d iffe r e n tia tio n  in  the not uncommon case of jaundice 
where the diagnosis i s  uncertain as between h ep a tit is  
and an obstructive le s io n . In such in stan ces, biopsy  
i s  much more r e lia b le  than biochemical te s ts  of liv e r  
fun ction .
The presence or absence of f ib r o s is  of the liv e r  
may be demonstrated by liv e r  asp iration  biopsy in  cases 
of the slShdrome of sp len ic anaemia. Such information 
i s  of great importance in determining the therapeutic 
approach to  the individual case .
In secondary malignant d isease of the l iv e r ,  
asp iration  biopsy allows proof of the diagnosis in  about 
50 per cen t, of ca ses . Presumptive evidence of 
malignancy may be taken from the find ing of a normal 
biopsy specimen from an enlarged l iv e r .  In primary 
hepatoma biopsy has allowed h is to lo g ic a l confirmation  
of the d iagnosis.
Aspiration biopsy stud ies of the liv e r  in- various 
anaemias are being carried out.
In various conditions Including haemochromatosls, 
the lip o id o ses , am yloidosis, kala-azar and sarco id osis , 
l iv e r  biopsy may allow recognition  of the ch aracteristic  
changes In the organ and thus provide a means of accurate 
d iagn osis•
Aspiration biopsy has proved of value in  certa in  oases 
by demonstrating the absence of liv e r  d isease when c l in ic a l  
or biochemical evidence suggests the contrary.
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f i g . l .
Acute h e p a t i t i s .  Region around c e n tr a l  
v e in  showing parenchymal d egen eration  and 
c e l lu la r  i n f i l t r a t i o n .  x200.
f i g . 2 .
Same case as f i g . l .  Three weeks la te r  
showing r e s to r a t io n  o f lob u lar  a r c h ite c t ­
ure and r e s id u a l p o r ta l i n f i l t r a t i o n .
f i g - 3 .
Severe case o f  acute h e p a t i t i s  showing 
d egen eration  and n e c r o s is  o f  l iv e r  c e l l s  
in  the c e n tr ilo b u la r  zone. R ound-cell 
i n f i l t r a t io n  i s  abundant.
fig.il..
Same lo b u le  as in  f i g . 3* showing that the 
le s io n s  are a lso  ev id en t around the p o r ta l  
t r a c t ,  in d ic a t in g  the s e v e r i ty  o f the case.
f i g ‘ 5-
k. 0  '  • t \  ' '  '  m fk
•” s  {* 
•? ’ f. *v V
J & f z k  .*s
Same case as f i g s . 3 $ k a f te r  c l i n i c a l  
r eco v ery . E sta b lish e d  f ib r o s i s  i s  
p resen t and h y p e r p la s tic  b i le  duct c e l l s  
are e v id e n t.
f i g . 6 .
Acute h ep a tic  n e c r o s is  showing the ex ten t  
and s e v e r i t y  o f  the parenchymal damage.
f i g . 7 .
■ * i & ! y -  w te  •
s f  •€'•:« to t
Chronic h e p a t i t i s  or " c ir r h o s is" . A 
c e l lu la r  con n ective  t i s s u e  sep ara tes  and 
invades the h ep a tic  lo b u le .
f i g . 8 .
Acute carbon te tr a c h lo r id e  po isd n in g  
showing c e n tr ilo b u la r  n e c r o s is  w ith  
c e l lu la r  i n f i l t r a t io n  and con sid erab le  
haemorrhage •
f i g - 9 .
Sgi#
Sam© case as f i g . 8 . a fo r tn ig h t  la t e r .  
R esto ra tio n  o f  the lob u lar  a r ch ite c tu re  
i s  ev id en t but th ere  i s  r e s id u a l haemorr 
hage and c e l lu la r  i n f i l t r a t i o n .
f i g . 10.
F ib ro s is  o f  the l iv e r  found in  a case o f  
sp len ic  anaemia.
f i g . 11.
f i g . 12 .
O bstructive jaundice showing d i la ta t io n  
o f the s in u s o id s . Black areas in d ica te  
re ta in ed  b i le  p ig n en t.
Subacute h e p a t i t i s  in  a more r a p id ly  
p r o g r ess iv e  case o f  sp le n ic  anaemia.
f i g . 13 •
B ilia r y  c ir r h o s is  in  a case o f  prolonged  
o b str u c tiv e  ja u n d ice .
f i g .  llj..
A nodule o f secondary carcinoma in  the 
l i v e r .
D iffu se  carcin om atosis o f  the l i v e r .
f i g . 16 .
Xelanom atosIs o f  the l i v e r .
f i g . 17-
Primary hepatoma a r is in g  in  a case  o f  
subacute h e p a t i t i s .
f i g . 1 8 .
F atty  changes in  a case o f  Addisonian  
p ern ic io u s anaemia b efore  treatm ent.
f i g .  19.
Coarse f ib r o s i s  and d if fu s e  haem osiderosis  
in  a case o f bronzed d ia b e te s .
f i g . 20 .
Foci o f ex tra-m ed u llary  haem opoiesis in  
the l i v e r  in  a case o f m y e lo sc le r o s is .
Case Reports w ith  Commentaries.
Group A • • •  . . .  H e p a t it is  ( in c lu d in g  acute h ep atlo
n e c r o s is  and c ir r h o s i s ) .
Group B . . .  . . .  S p len ic  anaemia.
Group C ...................  O bstructive jaundice and b i l ia r y
c ir r h o s is .
Group D . . .  . . .  M alignant d ise a se  o f  th e  l iv e r
Group E . . .  . . .  The l iv e r  in  anaemia.
Group F • •• • • •  M iscellan eou s c a se s .
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Case A /1.
J .L . ,  male aged 26 y e a r s , ex-R oyal Navy* Complaints 
o f  d ysp ep sia  and anorexia  fo r  3 weeks; in c r e a s in g  jaundice  
w ith  p r u r itu s  fo r  2 weeks. A lcholism  + +  . Examination  
showed absence o f  f e v e r ,  m oderately  deep ic t e r u s ;  scra tch  
marks were p resen t and th ere  was bradycard ia . Sp leen  
n ot en la rg e d , area o f  l iv e r  d u lln e ss  norm al. The urine  
con ta in ed  b i l ir u b in  +• -v- . Serum b il ir u b in  20 m gn., 
plasma a lk a lin e  phosphatase 2 .^  Bodansky tm its ;  serum 
c o l lo id a l  go ld  curve 000000 . L ep tosp ira l a g g lu tin a tio n  
n e g a t iv e . L iver b iop sy  showed r e te n t io n  o f th e  lob u lar  
appearance but w ith  n e c r o s is  o f  the m a jo r ity  o f  l iv e r  
c e l l s  in  each lo b u le , on ly  a sm all rim o f  app aren tly  
u n a ffe c te d  c e l l s  rem aining around each p o r ta l t r a c t ,  the  
l a t t e r  b e in g  i n f i l t r a t e d  by round c e l l s  and 
polym orphonuclear le u c o c y te s . Treatment was by bed r e s t  
w ith  a d ie t  low in  f a t  but w ith  h igh p r o te in  and 
carbohydrate c o n te n ts •
Jaundice con tin u ed  to  deepen fo r  a fu rth er  fo r tn ig h t  
when some m ental con fu sion  became apparent. S l ig h t  
improvement then occurred and, a t the end o f a month, a 
second l iv e r  b iop sy  showed th a t the parenchymal c e l l s  
had n ot been r e sto r e d  to  norm al, th e ir  appearance being  
but l i t t l e  a lte r e d  from the p rev iou s specim en; the p o r ta l  
t r a c t s ,  however, showed a more marked in f i l t r a t io n  w ith  
round c e l l s  and f ib r o u s  t i s s u e  were now d is c e r n ib le .  B ile  
p ign en t r e te n t io n  in  th e  cen tre  o f  th e  lo b u les  was p r e se n t. 
Steady improvement in  the c l i n i c a l  co n d itio n  fo llo w ed , 
but d im inution  in  th e  area o f l i v e r  d u lln ess  was 
c o in c id e n t ly  n o ted . A fter  2 months o f  jau n d ice , the  
u r in e  became fr e e  from b i l ir u b in .  A th ir d  l iv e r  b iop sy  
was ca rr ied  out before  d ischarge from h o s p ita l  and on ly  a 
sm all scrap o f l iv e r  t is s u e  was obtained; se c t io n s  o f th is  
m a ter ia l showed c e l lu la r  con n ective  t i s s u e  w ith i s l e t s  o f  
h y p e r p la s tic  l iv e r  c e l l s .  The p a tie n t  has been fo llow ed  
fo r  1§ years s in c e  d ischarge and he continu es w e ll apart 
from an o cca s io n a l sense o f d iscom fort in  the r ig h t  hypo- 
chondrium not r e la te d  to  m ea ls .
Comment; B iopsy was c a rr ied  out i n i t i a l l y  in  th is  case to  
a llow  h i s t o lo g ic a l  confirm ation  o f the c l i n i c a l  d ia g n o sis  
o f  acute in f e c t iv e  h e p a t i t i s .  The e x te n s iv e  nature o f  the  
parenchymal n e c r o s is  was su rp r is in g  in  view  o f the normal 
fu n ctio n  t e s t s ,  but th a t the l iv e r  damage was se r io u s  was 
shown by the prolonged course o f the i l l n e s s .  Second and 
th ir d  b io p s ie s  showed a change from lobu lar c o lla p se  w ith  
commencing p o r ta l f ib r o s i s  to  gross f ib r o s i s ,  the fib rou s  
t i s s u e  co n ta in in g  h y p er p la stic  l iv e r  c e l l  n e s t s .  The 
p ic tu r e  was th at o f acute h e p a t i t i s  proceeding to  a m assive  
h ep atic  n e c r o s is ,  preced ing  a lcoh olism  probably p lay in g  a 
part in  the s e v e r i t y  o f the l iv e r  damage. In t h is  c a se , 
l iv e r  b iop sy  served  to  confirm the c l i n i c a l  d iagn osis  and to  
give m a ter ia l on which the prognosis, both immediate and 
u lt im a te , could  be based .
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Case A /2.
Mrs. J .  H ., housew ife aged 35 y oars. Complaints o f  
nausea fo r  3f  weeks and o f f lu c tu a t in g  jaundice fo r  
3 weeks* S to o ls  had been p a le  and the urin e  dark* There 
hhd been tr a n s ie n t  p r u r itu s . Examination showed an obese 
woman w ith  moderate ic t e r u s .  N either l iv e r  nor sp leen  
e n la rg e d . B ilir u b in u r ia  ++. White c e l l  count 5 ,0 0 0 /  
cu.mm. Plasma a lk a lin e  phosphatase 2 .6  Bodansky u n it s ;  
serum c o l lo id a l  go ld  curve 5ijlj.000. Liver b iop sy  showed 
c e n tr i- lo b u la r  n e c r o s is  w ith  round c e l l  i n f i l t r a t io n  o f  
th e  p o r ta l t r a c t s ;  reg en era tio n  was ev id en t in  the form 
o f  h y p e r p la s tic  l iv e r  c e l l s .
The p a t ie n t  was tre a ted  w ith  bed r e s t  and a low fa t  
d i e t .  Ic te r u s  gra d u a lly  d im inished  and b i le  p ign en t 
disapp eared  from the u r in e  a f te r  a week in  h o s p ita l .  A 
fo r tn ig h t  l a t e r ,  j u s t  before  d isch a rg e , a second l iv e r  
b io p sy  was performed and s e c t io n s  showed th a t r e s to r a t io n  
o f  the lob u lar  a r c h ite c tu r e  had occurred , the on ly  
r e s id u a l  abnorm ality being  undue c e l lu l a r i t y  o f the p o r ta l  
t r a c t s  w ithou t f i b r o s i s .
Comment. A sp ira tio n  b iop sy  was ca rr ied  out in  t h is  case to  
a llow  con firm ation  o f  the d ia g n o sis  o f in f e c t iv e  
h e p a t i t i s .  The course o f  the i l l n e s s  proved fr e e  from 
in c id e n t  and a second b iop sy  7 weeks a f te r  the o n set o f  
the d is e a se  showed com plete r e s to r a t io n  o f the h is to lo g ic a l  
p ic tu r e  but w ith  r e s id u a l p o r ta l in f i l t r a t io n  alm ost 
c e r ta in ly  w ithou t s ig n if ic a n c e  fo r  the p a tie n t* s  fu tu re
Case A /5 »
Mr3 . E. C ., housew ife aged 23 y ea rs. Complaints o f  
a n o rex ia , nausea and vom iting fo r  6 days and jaundice for  
3 d a y s . Two days before adm ission the p a t ie n t  had 
become f e b r i le  and the o n set o f delirium  on the day o f  
adm ission  had n e c e s s ita te d  removal to  h o s p ita l .  No 
exposure to  h e p a to -to x ic  drugs, no intravenous procedures 
an app arently  adequate d i e t .  Examination showed her 
to  be w e ll-n o u r ish ed  w ith  deep jaundice and enlargem ent o f  
the l iv e r  to  2 inches below the c o s t a l  m argin. Adenopathy 
and purpura a b sen t. On the day fo llo w in g  adm ission , 
the l iv e r  edge had receded  to  the c o s ta l  margin and 
d elir iu m  deepened to  coma on the th ir d  day. The urin e  
con ta in ed  b i l ir u b in  +++ and p ro te in  +. White c e l l  count 
1 0 ,0 0 0 /cu.mm. A sp ira tion  b iop sy  on the th ird  day showed 
c h a o tic  changes w ith  complete absence o f recogn isab le  
lo b u le s ;  alm ost a l l  the l iv e r  c e l l s  were n e c r o tic  and th ere  
was a d if fu s e  i n f i l t r a t io n  by round c e l l s  and polymorph­
onuclear le u c o c y te s . There were a few f o c i  o f hyper­
p la s t i c  l iv e r  c e l l s  and the h is t o lo g ic a l  In ter p r e ta tio n  
was th a t o f acute n e c r o s is  o f the l iv e r  probably w ith
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some degree o f  nodular h yp erp lasia*
D esp ite  a c t iv e  therapy w ith  Intravenous a d m in istra tio n  
o f  g lu co se  and amino a c id s , the course was p r o g r ess iv e  
to  death  on th e  l^th day and* a t p o s t  mortem exam ination*  
the l iv e r  was seen  to  be sm all and n e c r o tic  w ith  areas 
o f  h y p e r p la s ia .
Comment. The i n i t i a l  c l i n i c a l  d ia g n o sis  in  t h i s  case  
was th a t o f in f e c t iv e  h e p a t i t i s ,  but the r e c e s s io n  o f  
the enlargem ent o f  the l iv e r  combined w ith  the on set o f  
marked m ental changes su ggested  th a t the le s io n  had 
proceeded to  a m assive form o f  h ep a tic  n e c r o s is ,  a 
su g g e s tio n  th a t was confirm ed by the appearances o f a 
b io p sy  s e c t io n .  D esp ite  v igorou s treatm en t, death  
occurred  and the p o st mortem appearances were those o f  
"acute ye llow  atrophy11 w ith  nodular h y p erp la s ia . In the  
absence o f  p rev iou s h e p a to -to x ic  fa c t o r s ,  th e  case  
appears to  be one o f  those rare f a t a l  in s ta n ce s  o f  
in f e c t iv e  h e p a t i t i s .
Case A/jj_.
W .P., a jo in e r  aged ij.8 y e a rs . Complaints o f  
dyspnoea on e x e r tio n  fo r  a year, anorexia  and vom iting  
fo r  3 weeks, jaun d ice fo r  2 weeks. Examination showed 
moderate ic t e r u s ;  there was a lso  tach ycard ia , d if fu s e  
g o i t r e ,  tremor o f  hands and upper l i d  r e tr a c t io n ,  
in d ic a t iv e  o f  th y r o to x ic o s is .  The urin e  contained  
b i l ir u b in  ++# Liver b iop sy  showed c e n tr ilo b u la r  n e c ro s is  
w ith  ev id en ce o f  parenchymal reg en era tio n  and w ith  
marked round c e l l  i n f i l t r a t io n  o f the p o r ta l t r a c t s .
Recovery from the in f e c t iv e  h e p a t i t i s  was u n even tfu l 
and th e  th y r o to x ic o s is  was then in v e s t ig a te d , the b asa l 
m etab o lic  ra te  b eing  + UQ%. The co n d itio n  responded  
to  th e  ad m in istra tion  or m ethyl th io u r a c il .
Comment. In view  o f  th e  frequency w ith  which l iv e r  
fu n c tio n  t e s t s  su ggest in s u f f ic ie n c y  in  cases o f  
th y r o to x ic o s is ,  t h is  case i s  in te r e s t in g  inasmuch as 
n e ith e r  the c l i n i c a l  nor the h is t o lo g ic a l  m a n ife sta tio n s  
o f  acute h e p a t i t i s  were unduly severe d esp ite  the presence  
o f  a d e f in i t e  degree o f  hyperthyroidism . The b iop sy  
in  t h i s  case was c a rr ied  out p a r t ly  to confirm the 
d ia g n o sis  o f h e p a t i t i s  and p a r t ly  from an academic 
in t e r e s t  in  the appearances o f the l iv e r  in  h e p a t it is  
com p lica tin g  th y r o to x ic o s is .
Case A /5 « W.R., a labourer aged 30 y ears. Complaints o f
a n orex ia , nausea and vom iting for  6 days; o f jaundice
Case A/5* (Continued)
fo r  1 day , R ecent in travenous in je c t io n s  o t  a r se n ic a ls  
had been g iven  as treatm ent fo r  s y p h i l i s .  Examination 
showed a w e ll-n o u r ish e d  man w ith  moderate i c t e r u s .  The 
l i v e r  was en la rg ed  to  1 inch  below the c o s t a l  m argin. 
There was a low grade p yrex ia  (never above 1 0 0 °P .) w ith  
a w hite c e l l  count o f  8 ,2 0 0 /cu.mm. The u rin e  contained  
b i l ir u b in  +  and ex cess  u ro b ilin o g en  Plasma 
b i l ir u b in  8 .0  mgm. Plasma a lk a lin e  phosphatase 3*2 
Bodansky u n i t s .  Serum c o l lo id a l  gold  r e a c tio n  5k3000. 
L ep to sp ira l a g g lu t in a t io n , Wassermann and Kahn r e a c tio n s  
a l l  n e g a t iv e . A d ia g n o sis  o f "syringe" h e p a t i t i s  was 
made and the p a t ie n t  tr e a te d  by bed r e s t  and a h igh  
p r o te in -lo w  f a t  d ie t  w ith a d d it io n a l d ried  m ilk , y e a s t ,  
bemax and g lu cose  d r in k s.
The jaundice s t e a d i ly  deepened and there was no 
s ig n  o f improvement u n t i l  a f te r  the e la p se  o f 3 weeks 
from ad m ission . B iopsy o f  the l iv e r  on the 10th day 
o f  jaun d ice showed c e n tr ilo b u la r  n e c r o s is  w ith  spread  
o f  th e  c e l lu la r  damage in to  the m idzonal r eg io n s; there  
was a lso  some round c e l l  i n f i l t r a t io n  o f the p o r ta l  
t r a c t s .
A re la p se  occurred during the 5th  week in  h o s p ita l  
w ith  in crea sed  ja u n d ice , plasma a lk a lin e  phosphatase 3*1  
Bodansky u n it s  and serum c o l lo id a l  gold  curve 5lfi000* 
A sp ira tio n  b iop sy  was rep eated  at the end o f  the week 
and the h i s t o lo g ic a l  p ic tu r e  was e s s e n t ia l ly  unchanged 
excep t th a t th e  parenchymal c e l l  d e str u c tio n  and damage 
was somewhat more e x te n s iv e ;  regen era tion  o f l iv e r  c e l l s  
was now apparent and there was r e te n t io n  o f  b i le  
pigm ent. The c e l lu la r  i n f i l t r a t io n  o f the p o r ta l  
t r a c t s  was in c re a se d .
C lin ic a l  improvement then fo llow ed  and a l l  evidence  
o f d is e a se  had disappeared by the end o f the 9 th  week.
Comment. The c l i n i c a l  s e v e r i ty  o f  th is  case o f  sy r in g e -  
tran sm itted  h e p a t i t i s  was p a r a lle le d  by the e x te n t  o f  
the c e l lu la r  n e c r o s is  in  the l iv e r  lo b u le s  as shown by 
a sp ir a t io n  b io p sy . The b iop sy  was undertaken to  confirm  
the d ia g n o sis  o f h e p a t i t i s  and, because o f the u n u su a lly  
deep and p ro g ress iv e  nature of the jau n d ice , the  
se c t io n s  served a lso  p o s i t iv e ly  to  exclude a m ech an ica lly -  
o b s tr u c tiv e  ja u n d ice . Whether or n ot th is  p a t ie n t  w i l l  
e v e n tu a lly  develop h ep a tic  f ib r o s is  cannot be answered; 
i t  i s  unfortu nate th a t a th ir d  b iop sy  had not been ca rr ied  
out im m ediately before  d isch arge from the wards.
Case A /6 .
J .H ., male aged 2]± y e a rs . Admitted in to x ic a te d
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with, the h is to r y  o f  having swallowed an unknown q u a n tity  
o f  carbon te tr a c h lo r id e . No p h y s ic a l abnorm ality  
apparent. The -urine was normal. Plasma b i l ir u b in
2 .0  mgm. Blood urea 95 mgm. O ligu ria  fo r  3 days led
to  in traven ou s in fu s io n s  w ith  added g lu co se ; on the 
th ir d  day, spontaneous d iu r e s is  occu rred , the u rin e  
co n ta in in g  p r o te in  +• w ith  b lood , b i l ir u b in  and granular  
c a s t s .  The l i v e r  edge was ju s t  p a lp ab le  below the r ib s  
and, fo r  lj_8 hou rs, th ere  was a s l i g h t  yellow  tin g e  to  
the s c le r a e .  On the day, l iv e r  a sp ir a tio n  b iopsy  
was perform ed and se c t io n s  showed c e n tr ilo b u la r  n e c r o s is  
w ith  co n sid era b le  haemorrhage in  the area . S u ita b le  
s ta in in g  dem onstrated in te n se  f a t t y  changes in  the m idzone, 
exam ination by p o la r iz ed  l ig h t  showing, however, that 
o n ly  a m inim al amount o f d o u b ly -r e fr a c tin g  l ip o id  
m a te r ia l was p r e se n t . The presence o f o c ca s io n a l  
m ito t ic  f ig u r e s  in d ic a ted  th a t regen era tion  o f l iv e r  c e l l s  
had a lrea d y  commenced. There was a c e l lu la r  i n f i l t r a t io n  
o f  th e  p o r ta l t r a c t s .
A fter  the f i r s t  few days, treatm ent was by a h igh  
p r o te in , h igh  carbohydrate and low f a t  d ie t .  The 
p rogress was w ith  untoward in c id e n t except th at the 
blood urea d id  not reg a in  normal le v e ls  u n t i l  a fo r tn ig h t  
had p a ssed . A second l iv e r  a sp ir a tio n  on the 23rd day 
f a i l e d  to  recover l iv e r  t i s s u e  but a th ird  b iop sy  on 
the 3 3 r d  day showed com plete r e s to r a t io n  o f the l iv e r  
lo b u le  w ith  sca n ty  r e s id u a l haemorrhages in  the  
c e n tr ilo b u la r  zo n es. R eticuhn and fib rou s t is s u e  s ta in s  
showed th a t th ere was some in creased  f ib r o b la s t ic  a c t iv i t y  
around the p o r ta l t r a c t s ,  but th i3  was minimal in  amount. 
Pat was now scan ty  and w ithou t zonal d is tr ib u t io n . The 
p a t ie n t  was l a s t  seen 7 months la te r  and he was then in  
good h e a lth . The l i v e r  was not p alp ab le  nor yet was 
the area o f l iv e r  d u lln ess  decreased .
Comment. L iver b iop sy  in  th is  case o f  carbon te tr a c h -  
lo r id e  p o ison in g  served  to  show the ex ten t o f the h ep atic  
damage and a lso  to  confirm  the remarkable recu p eration  
o f  the l iv e r  s r c h it e c tu r e . The minimal f ib r o s is  
dem onstrated a t the f in a l  b iop sy  i s  probably w ithout 
s ig n if ic a n c e  as fa r  as the u ltim a te  p o s s i b i l i t y  o f the 
developm ent o f h ep a tic  f ib r o s i s  i s  concerned.
Case A/7 >
Mrs. C. M., a housew ife o f Jjjj. y ea rs . The h is to r y  
extended over the prev iou s 9 months in  which there had 
been in c r e a s in g  la s s itu d e  w ith  lo s s  o f w eigh t, n ig h t  
sw eats and s lo w ly  in c re a s in g  brownish pigm entation o f  
her sk in , the p igm entation  having been su b ject to  
tr a n s ie n t  waxing and waning. There had been o cca sio n a l  
a tta ck s o f nausea w ith  vom itin g . L a tter ly  dyspnoea on
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e x e r tio n  had d evelop ed . She was adm itted because o f  
a sm all haem atem esls• No h is to r y  o f  jaundice or 
exposure to  h e p a to -to x ic  a g e n ts . Examination showed 
a good n u tr i t io n a l  s ta te  w ith  d u ll  brown p ig n en ta tio n  
e s p e c ia l ly  w e ll  marked on th e  fa c e .  The l iv e r  was 
f irm , regu lar  and exten d in g  to  the l e v e l  o f  th e  
u m b ilicu s . The sp leen  was not en larged  and th ere  were 
no other p h y s ic a l a b n o rm a litie s . The urine was 
n e g a tiv e  to  ro u tin e  t e s t in g .
There was anaemia (red c e l l  count 2,680,000/cu.mm. 
and haemoglobin 56% Sahli) influenced, presumably, by 
the preceding haemorrhage. Plasma alkaline phosphatase 
k«lj. Bodansky u n it s ; serum c o llo id a l gold reaction  000000. 
Icterus index 2 . Plasma prothrombin index 59$* 
R adiological examination fa ile d  to demonstrate manifest 
oesophageal varices and there was no evidence of peptic  
u lcera tio n . After parenteral vitamin K therapy, 
asp iration  biopsy of the liv e r  gave sections showing 
well-marked d iffu se  hepatic f ib r o s is  with m ultilobular 
and monolobular d istr ib u tion ; with connective tissu e  
s ta in s , strands of fibrous tissu e  were seen to penetrate 
the lobules between the columns of liv e r  c e l l s .
Treated by bed r e s t  and a d ie t  w ith  minimal f a t  and 
w ith  supplem entary ch o lin e  and v ita m in s , recovery  from 
the b lood lo s s  ensued. The p a tie n t  was d ischarged  a 
month la t e r  w ith  a red  c e l l  count o f 3>97°*0°Q/cu.mm. 
and haemoglobin l e v e l  o f  78#*
Comment. This ca se  bears co n tra st w ith  case D / l l .  In 
both In stan ces there was gross hepatomegaly w ith  d if fu s e  
pigm entation  o f th e  sk in  in  m iddle-aged women. Liver 
b io p sy  In th e  p resen t case showed the presence o f  
d if fu s e  f ib r o s i s  and e s ta b lish e d  the d ia g n o sis  o f  
!fp o r ta l  c ir r h o s is 1' . In case D / l l ,  the b iop sy  sample 
appeared normal and the d isco v ery  r a d lo lo g lc a l ly  o f  a 
c o lo n ic  neoplasm allow ed a presum ptive d ia g n o sis  o f  
hepatom egaly due to  secondary m alignant d e p o s its .
Case A /8 .
P. P . ,  a furnace stok er  aged \±G y ea rs. In the 
prev iou s four weeks he had experienced  anorexia and 
nausea w ith  the slow  and p ro g ress iv e  onset o f  jau n d ice .
The s t o o ls  had been pa le  from the onset u n t i l  5 days 
before adm ission . He had con tracted  ven ereal d isea se  
20 years p r e v io u s ly  and had had a recen t course o f  
Intravenous I n je c t io n s , the l a s t  treatm ent being g iven  
2 months before the onset o f  the presen t malady. 
Examination showed a w ell-n ou r ish ed  man w ith  deep jaundice  
and clubb ing o f  f in g e r s ;  the l iv e r  was enlarged 2 f in g e r -
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breadths and the t ip  o f the sp leen  was ju s t  p a la b le .
An x -r a y  f i lm  o f  th e  c h e st showed changes c o n s is te n t  
w ith  a pneum oconiosis. The urin e  contained  b i le  p ig n en t. 
Ic te r u s  index 1 8^; plasma b i l ir u b in  9 .1  mgn.#; serum 
c o l lo id a l  go ld  r e a c tio n  000000 and plasma a lk a lin e  
phosphatase 8.9 Bodansky t tn it s . Wassermann and Kahn 
r e a c t io n s  n e g a t iv e .
B iopsy o f  the l iv e r  was ca rr ied  6 days a f te r  
adm ission  and s e c t io n s  showed normal lobu lar a r c h ite c t ­
ure w ith  poor s ta in in g  o f  the l iv e r  c e l l s .  There was no 
sep a ra tio n  o f  the columns o f l iv e r  c e l l s  but a c e l lu la r  
i n f i l t r a t i o n  was apparent throughout the lo b u les  w ith  
sm all haemorrhages I r r e g u la r ly  d is tr ib u te d ;  round 
c e l l  i n f i l t r a t io n  o f  the p o r ta l tr a c ts  was w ell-m arked.
The appearances were in te r p r e te d  as those o f  h e p a t it is  
in  r e s o lu t io n .
The case was tr e a te d  on con ventional l in e s  and 
b i le  pigment disappeared from the urine a f te r  19 days 
in  h o s p it a l .  A fter  a fu rth er  8 days a second b iop sy  
showed normal s ta in in g  o f  the parenchymal c e l l s  w ithout 
c e l lu la r  i n f i l t r a t io n  o f or haemorrhages in  the lo b u le s ;  
the i n f i l t r a t io n  o f the p o r ta l tr a c ts  was even more 
marked then in  the previou s specimen but there was no 
dem onstrable f ib r o u s  t i s s u e .  The p ic tu re  was accepted  
as o f  a fu r th e r  sta g e  In r e s o lu t io n  w ithout f ib r o s i s .
The p a t ie n t  was d ischarged  3 days la te r  and reported  
2 months a f te r  w ith  a b a re ly  palpable l iv e r ,  an 
im palpable sp leen  and normal u r in e .
Comment. In t h i s  case there was doubt c l i n i c a l l y  as to  
the n o n -o b stru ctiv e  nature o f th e  Jaundice, p a r t ic u la r ly  
as the Inform ation about the recen t a n t i - s p e c i f ic  
treatm ent had been w ithe Id for  a p eriod  by the p a t ie n t .
The b iochem ical r e a c tio n s  could  n ot s e t t l e  the is su e  
and the f i r s t  b iop sy  gave s e c t io n s  which showed no 
l iv e r  c e l l  n e c r o s is ;  however, the h is to lo g ic a l  v e r d ic t  
was o f  r e so lv in g  h e p a t i t i s  ra th er  than ch o lan g io -  
h e p a t l t i s  or b i l ia r y  c ir r h o s is  because o f the r o u n d -ce ll 
i n f i l t r a t io n  o f th e  lo b u le s , the haemorrhages and the 
absence o f sep aration  o f  the columns o f l iv e r  c e l l s  
and o f  r e ta in e d  b i le  pigm ent. The subsequent course  
o f  the d is e a se  confirm ed th is  in te r p r e ta tio n . The 
d ia g n o sis  adopted was th at o f  ”syringe" h e p a t i t i s .
Case A /9 »
W. T ., a male o f  26 y ea rs. Complaints o f nausea, 
vom itin g  and jaundice fo r  a fo r tn ig h t , s ick n ess la s t in g  
a week. He had had no recen t in je c t io n s , was not 
exposed to  in d u s tr ia l  h ep a to -to x ic  agents nor to
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r a t - in f e s t e d  environments* He was a fe b r i le  w ith  
moderate Jaundice and the l iv e r  was r e a d ily  palpable*  
P ulse 60 /m in ute. Blood p ressu re  105 /65  mm* Hg* Ihe 
u r in e  con ta in ed  b i l ir u b in  + and u ro b ilin o g en  + . White 
c e l l  count k ,1 .^00/cu.mm. Plasma b il ir u b in  10 mgn.;
plasma a lk a lin e  phosphatase 3*8 Bodansky u n it s ;  serum 
c o l lo id a l  g o ld  r e a c tio n  000000. N egative s e r o lo g ic a l  
r e a c tio n s  to  L eptosp iras icterohaem orrhagica and 
c a n ic o la .
A sp ira tio n  b iop sy  k days a f te r  adm ission showed a 
p ic tu r e  o f  c e n tr ilo b u la r  n e c r o s is  w ith some haemorrhage 
and w ith  r o u n d -ce lle d  i n f i l t r a t io n  o f the p o r ta l t r a c t s .  
On co n serv a tiv e  regimen progress was u n even tfu l and the  
Ic te r u s  had disappeared a f te r  a fu rth er  fo r tn ig h t .
Comment. In a c la s s i c a l  case o f  in f e c t iv e  h e p a t i t i s ,  
a sp ir a t io n  b iop sy  served  to  confirm the d ia g n o sis  and 
allow ed  study o f  th e  l iv e r  h is to lo g y  in  the acute phase 
o f  th e  d is e a s e .
Case A /1 0 .
A. L ., a commercial tr a v e l le r  o f 5° y ea rs, was 
adm itted w ith  darkening o f the urine for  three weeks 
and Jaundice fo r  ten  days. Apart from some lo s s  o f  
a p p e tite  during the previous weeks there were no other  
apmptams.
Examination showed a w ell-n ou rish ed  man w ith  
moderate Jaundice, scra tch  marks on the sk in  and a l iv e r  
J u st pa lp ab le  below the c o s ta l  margin. The blood  
pressu re  was IOO/ 6 5  mm. P h y sica l exam ination otherw ise  
rev ea led  no abnorm ality. The urine contained  b ilir u b in  
and th e  ic te r u s  index was 60. Plasma a lk a lin e  
phosphatase U.8  Bodansky u n it s ;  serum c o l lo id a l  gold  
r e a c tio n  30o5oo.
Liver b iop sy  was performed and se c t io n s  showed 
c e n tr I - lo b u la r  n e c r o s is  o f l iv e r  c e l l s  w ith  in f i l t r a t io n  
o f  th e  lo b u le s  and o f the p o r ta l tr a c ts  w ith  scavenger  
c e l l s ;  th ere was a lso  d if fu s e  f a t t y  change in  the  
u n a ffec ted  c e l l s  o f  th e  lo b u le s .
A fter  a fu rth er  10 days in  h o sp ita l the urin e  became 
f r e e  from b il ir u b in  and recovery was u n even tfu l.
Comment. In t h i s  case p rogressive  Jaundice over_ten  
days in  a man o f  50 years not a sso c ia ted  w ith d e f in it e  
g a s tr ic  u p set was su g g estiv e  o f an ob stru ctive  le s io n ,  
probably due to  a neoplasm , but a sp ira tio n  b iopsy s tu d ie s  
in d ic a te d  the presence o f a d if fu s e  h e p a t i t i s .  The
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la t t e r  d ia g n o sis  was v in d ic a te d  by th e  b iochem ical t e s t s  
o f  l iv e r  fu n c tio n  and, more d e f in i t e ly ,  by the subsequent 
course o f  the d is e a s e .
Case A / l l .
W .B., an unemployed labourer o f y e a rs , was f i r s t  
adm itted in  O ctober, I9lj.7 because o f haem atem esis. He 
gave a h is to r y  o f  dyspepsia  over the previous two months, 
ach ing  pain in  the ep igastrium  not being r e la te d  to m eals 
and never wakening him from s le e p . Apart from e f f e c t s  
o f  the haemorrhage, there were no ab n orm alities on 
p h y s ic a l  exam ination and the p a t ie n t  was tr e a te d  by 
se d a tio n  and blood tr a n sfu s io n . Recovery from the blood  
lo s s  was a ch iev ed . Subsequent barium meal exam ination  
showed no evidence o f p e p tic  u lc e r a t io n . He was 
disch arged  s ix  weeks a f te r  adm ission .
Readm ission was n e c e s s ita te d  in  February, 19I48 
because o f  a s c i t e s  which had been presen t for  a fo r tn ig h t .  
There had been much e p ig a s tr ic  d is t r e s s  and p rogress ive  
lo s s  o f w eight s in c e  d ischarge from the war d s . The 
u rin e con ta in ed  an ex cess  o f  u ro b ilin o g en . Plasma 
a lk a lin e  phosphatase 7*2 Bodansky u n it s ;  serum c o l lo id a l  
go ld  r e a c tio n  U3 2 0 0 0 ; ic te r u s  index 3 3 ; prothrombin 
index 62# . L iver a sp ir a tio n  b iop sy  was performed a fte r  
p a r a c e n te s is  o f  the abdomen; the organ was f e l t  to  be 
hard and o n ly  sm all scraps o f t is s u e  were recovered . 
S e c tio n s  o f  the m a ter ia l obtained showed, however, the 
p resen ce o f d e f in i t e  f i b r o s i s .
D esp ite  appropriate treatm ent the con d ition  
p rogressed  to  death  seven weeks a f te r  adm ission. No 
p o st mortem exam ination was p erm itted .
Comment. This case  was accepted  as being o f hep atic  
f ib r o s i s  or 1 c ir r h o s is*  p resen tin g  o r ig in a l ly  as haema­
tem esis  from oesophageal v a r ic e s  and u lt im a te ly  as 
a s c i t e s  and h ep a tic  f a i lu r e .  The biochem ical fu n ction  
t e s t s  supported h ep atic  parenchymal in s u f f ic ie n c y  and 
a sp ir a t io n  b io p sy , ca rr ied  out fo r  d ia g n o stic  purposes, 
dem onstrated e s ta b lish e d  f ib r o s is  but f a i le d  to  allow  
r e c o g n it io n  o f the p r e c ise  form o f the ’c ir rh o sis*  owing 
to  th e  fragnented  nature o f the m a te r ia l.
Case A /12 .
M iss S . W., a policewoman aged 38 y ears, had been 
under ob servation  as a case o f d issem inated s c le r o s is  o f  
four years* du ration  when jaundice appeared. A course 
o f  in travenous a r se n ic a ls  had been g iven , the la s t
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in j e c t io n  b e in g  made on 2 6 •1*£|>8* On 16*3»!l8 an orex ia , 
nausea and vom itin g  commenced; jaundice was f i r s t  n o tic ed  
on I9*3*k8 and was a s s o c ia te d  w ith  severe o o lic k y  pain  
in  th e  r ig h t  hypochondrium. She was adm itted on 2 1 . 3 . 1,8 
and exam ination  showed, apart from n e u r o lo g ic a l  
a b n o rm a lit ie s , deep jaundice and enlargem ent o f th e  l iv e r  
to  I t  in ch es below the c o s t a l  m argin, the organ being  
s o f t  and ten d e r . The u rin e  con ta ined  b i l ir u b in .  
B iochem ical in v e s t ig a t io n  showed plasma a lk a lin e  
phosphatase 1 1 .1  Bodansky u n it s ,  serum c o l lo id a l  gold  
t a c t i o n  320000 , ic te r u s  index 170 and prothrombin index  
70$.
Jaundice continued  to  deepen and vom iting p e r s is te d  
d e sp ite  the absence o f  fu rth er  p a in . The ic te r u s  index 
in c re a se d  to  over 200 and the prothrombin index f e l l  
p r o g r e s s iv e ly  to  6 l #  d e sp ite  p a ren tera l ad m in istration  
o f  v itam in  K. Improvement commenced at the beginning  
o f  A p r il and, w ith  a prothrombin index o f 79%, l iv e r  
b io p sy  was c a rr ie d  o u t. S ec tio n s showed changes in  the 
c e l l s  o f the inner tw o -th ird s o f the lo b u le s  which were 
c o n s is te n t  w ith  recovery  from c e l lu la r  n e c r o s is ;  
haemorrhages were p r e sen t in  the c en tr ilo b u la r  reg ion s  
which con ta in ed  a ls o  some r e ta in ed  b i le  pigm ent.
C e llu la r  i n f i l t r a t io n  was p resen t in  the lo b u le s  to  a 
s l i g h t  degree and, somewhat more m a r k e d l y ,  a lso  In the 
p o r ta l t r a c t s ;  such in f i l t r a t io n  was n o t , however, 
prom inent.
The progress was now o f slow recovery , b i le  
d isap p earin g  from the urine on lij.*lj.»k8 * A ll  dyspeptic  
symptoms reg ressed  and th e  p a tie n t  was d ischarged on 
1 0 . 5 .ii8 w ith  the l iv e r  ju s t  palpable below the c o s ta l  
m argin . The serum c o l lo id a l  gold  rea c tio n s  s t i l l  showed 
d e f in i t e  abnorm ality (ij.3 2 0 0 0 ) a t the time o f d isch arge. 
R a d io lo g ica l exam inations excluded the presence o f g a l l ­
s to n e s  •
Comment. The presen ce  o f  severe c o lic k y  pain in  the r ig h t  
hypochondrium at f i r s t  suggested  c h o le l i t h ia s i s  as the  
cause o f  jaundice in  t h i s  c a se . B iochem ical exam inations 
w ere, however, c o n s is te n t  w ith  parenchymal in s u f f ic ie n c y  
and a sp ir a t io n  b iop sy  provided confirm atory d ia g n o stic  
ev id en ce o f r e g r e ss in g  d if fu s e  h e p a t i t i s .  The s e v e r ity  
o f  the d isea se  togeth er  w ith  the recen t course o f  
in travenous m ed ication  su ggested  the d iagn osis  o f sy r in g e-  
tra n sm itted  h e p a t i t i s  d e sp ite  the f a c t  th at a l l  syrin ges  
were s t e r i l i s e d  by b o il in g  in  the u n it  before u se .
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Mrs A. 0*D• ,  a housew ife aged 37 y e a rs . Complaints 
or la s s itu d e  and dysponea on e x e r tio n  in c re a sin g  over 
6 months; r ig h t  hypochondriac pain  on stoop in g  fo r  k 
months; development o f  numerous u lc e r s  on the le g s  and 
th ig h s  during 3 months; o r th o s ta t ic  oedema o f ankles  
fo r  2 m onths; lo s s  o f  w e ig h t. Pour years p r e v io u s ly  
she had c o lla p se d  w h ile  a t  work in  a dye fa c to r y  (nature  
o f  chem icals used unknown) and had been r e ta in e d  in  a 
h o s p ita l  fo r  3 -^  months, the f i n a l  d ia g n o sis  (checked  
by h o s p ita l  record s) being " b ron ch itis  and d e b i l i t y " . 
Fam ily h is to r y  n e g a t iv e . She appeared i l l  and had a 
d ir t y  brown p igm entation  o f  the sk in  tin g ed  w ith  
jau n d ice; oedema o f  an k les; numerous u lc e r s  o f le g s  
and th ig h s ;  purpuric rash  on forearm; sp leen  and l iv e r  
both en la rg ed . Urine contained  excess  u rob ilin ogen  but 
no b i l ir u b in .  There was anaemia (haemoglobin k3%
S a h li;  red  c e l l  count 2 ,500,000/cu .ram .; mean corpuscular  
volume 88 cu.yu, ) w ith  leu cop en ia  (w hite c e l l  count 
2 ,8 0 0 /cu.mm.) .  R e tic u lo c y te s  2 . 5^. F r a g i l i ty  o f red  
c e l l s  in  hypotonic sa lin e  w ith  normal IM ifcs ( th r ic e  
r e p e a te d ) . S tern a l marrow a c t iv e ly  norm oblastio .
Under o b serv a tio n , r e t ic u lo c y t o s is  p e r s is te n t  l*k  -  5 . 5# . 
Owing to  u n ce r ta in ty  o f d ia g n o s is , l iv e r  b iop sy  carr ied  
out a f te r  two months in  h o s p it a l ,  the c l i n i c a l  p ic tu re  
b ein g  la r g e ly  unchanged. S ec tio n s showed a g r o ss ly  
abnormal appearance w ith  con sid erab le  f ib r o s is  m ainly  
cen tred  upon and l in k in g  p o r ta l t r a c t s ,  the c e n tr a l  
v e in s  o fte n  being com p lete ly  free  from i n f i l t r a t io n .  No 
b i l e  r e te n t io n , no h yp erp lasia  o f b i le  d u cts , no 
n e c r o s is  o f  parenchymal c e l l s .  Numerous h yp erp lastic  
nodules o f  l iv e r  c e l l s  u s u a lly  com p letely  surrounded by 
f ib r o u s  t i s s u e .
L iver e x tr a c t s ,  p a ren tera l and o r a l,  and iron  were 
g iven  w ithou t s p e c i f ic  resp on se , but the p a t ie n t fs 
gen era l co n d itio n  s lo w ly  improved and she was discharged  
a f te r  a s ta y  o f  th ree  months in  h o s p ita l .  Haemoglobin 
65^ S a h li .  A month la te r  she reported  f e e l in g  w e ll  
and w ith  haemoglobin value o f 80%.
Comment. The anaemia w ith  p e r s is te n t  r e t ic u lo c y to s is  
and splenom egaly i n i t i a l l y  le d  to a d iagn osis  o f  
haem olytic  anaemia in  th is  c a se . Hepatomegaly, however, 
was adm itted to  c a s t  doubt upon th is  in te r p r e ta tio n  
and a sp ir a t io n  b iop sy  was ca rr ied  out in  order th a t the 
h is to lo g y  o f  the l i v e r  might be stu d ied . The se c t io n s  
showed fe a tu r e s  c o n s is te n t  w ith  d if fu s e  hepatic  f ib r o s is  
and nodular h y p er la s ia ;  the con d ition  was apparently o f  
a subacute m assive n e c r o s is .  In th is  c a se , then , 
b io p sy  a llow ed  the r e c o g n it io n  o f  primary l iv e r  pathology  
and e s ta b lish e d  the presence o f  the syndrome o f  sp len ic  
anaem ia.
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Case B /2.
Agnes McN., a dress-m aker aged 17 years* Three 
years b efore admission- she began to  su ffe r  morning 
nausea w ith  o c c a s io n a l vo m itin g . B r ie f  but recurrent  
bouts o f  l e f t  hypochondriac pa in  commenced |i months 
la t e r  and jaundice was then n o t ic e d . The ic te r u s  
p rogressed  and sh e was adm itted to  a h o s p ita l 6 months 
a f te r  the o n se t o f  her symptoms; the c l i n i c a l  n o tes  
record  ja u n d ic e , hepatom egaly, splenom egaly, normochromic 
anaemia and a normal w hite c e l l  p ic tu r e . While in  
h o s p ita l  her co n d itio n  fu rth er  progressed  w ith  
dim inution  in  the s i z e  o f  the l iv e r  and the appearance 
o f  a s c i t e s .  U lt im a te ly  slow improvement s e t  in  and 
she was d isch arged  a f te r  over 3 months w ith  rem ission  
o f  jau n d ice  and absence o f  a s c i t e s .  She remained 
r e l a t iv e l y  w e ll  fo r  a fu r th er  11 months d esp ite  a 
p e r s is t e n t  ache in  the l e f t  s id e .  D e f in ite  la s s itu d e  
then developed w ith  the retu rn  o f  frequent a tta ck s o f  
nausea; on one o ccasion  she vom ited some dark c lo t t e d  
blood . She was th ere fo re  adm itted to  h o sp ita l and 
p h y s ic a l exam ination showed sa llow n ess w ithout frank  
i c t e r u s ,  splenom egaly and dim inution in  the area o f  
l i v e r  d u lln e s s ;  a s c i t e s  was not dem onstrable. The 
u rin e  from tim e t o  time con ta ined  an ex cess  o f  
u r o b ilin o g e n . Blood va lu es were red c e l la  }±,2 8 0 ,0 0 0 /  
cu.mm., haemoglobin 78 $ S a h li ,  r e t ic u lo c y te s  l e s s  than 1%, 
w hite c e l l s  2 , 200/cu.m m. (n eu tro p h ils  7 8%, eo s in o p h ils  
2%. lym phocytes l 9 $> m ono-cytes 1%) and sedim entation  
r a te  Ij. mm. P la t e le t  counts 5 0 -1 0 0 ,0 0 0 /c u .m m i S tern a l 
marrow f a t t y  and h y p o ce llu la r  w ith  norm oblastic e r y th r o - '*' 
p o ie s i s  and a r e la t iv e  in crea se  in  e a r ly  ery th ro b la sts ;  
th ere  was a degree o f  m yeloid  m aturation a r re st and meg­
akaryocytes were in creased  in  number d esp ite  a p au city  
o f  p l a t e l e t s .  A barium swallow exam ination f a i le d  
to  dem onstrate oesophageal v a r ic o s i t ie s  r a d lo lo g ic a l ly .
B iochem ical in v e s t ig a t io n s  included  plasma albumen 
3 .2  g . ,  g lo b u lin  1 .6  g . ,  c h o le s te r o l 256  mgm., a l l  per 
100 m l. Plasma a lk a lin e  phosphatase 3 .0  Bodansky 
u n its  and serum c o l lo id a l  gold  r ea c tio n  000000 .
Prothrombin index 55^*
Iron , p ro teo ly sed  l i v e r ,  pyridoxin  and f o l i c  ac id  
were a l ik e  in  f a i l i n g  to  a f f e c t  the blood p ic tu r e . As 
a p o s s ib le  cause o f  to x ic  depression  o f the bone marrow, 
a gross u n i la te r a l  chronic m a s to id it is  was d e a lt  w ith  
r a d ic a l ly  under p e n i c i l l in  "cover". Transient p o s t­
o p era tiv e  cereb ra l m a n ife sta tio n s  were ascrib ed  to  
p o s s ib le  in tr a -c e r e b r a l haemorrhagic le s io n s  a sso c ia ted  
w ith  the throm bocytopenia; recovery was otherw ise  
u n e v e n tfu l. No a lte r a t io n  in  the white c e l l  p ic tu re  
fo llo w ed  o p era tio n .
Liver b iop sy  was ca rr ied  out tw ice , no t is s u e  being
-  13 -
Case No.B/2. (Continued)
recovered  on the f i r s t  occasion  which was fo llo w ed  by- 
tr a n s ie n t  nausea* A s a t is f a c to r y  specimen from the  
second puncture showed p reserv a tio n  o f  th e  lob u lar  
a r c h ite c tu r e  w ith  s l i g h t  in crea se  o f c e l lu l a r i t y  o f  
the p o r ta l t r a c t s ;  th ere  was no obvious f ib r o s i s .
The gen era l c o n d itio n  remained s t a t i c  but rep eated  
bouts o f p e r is p le n i t i s  were d is t r e s s in g .  Splenectomy  
was u lt im a te ly  decided  upon and, a t o p era tio n , the 
l iv e r  was found to  be decreased in  s iz e  and d e f in i t e ly  
" h ob -n a iled " • The sp leen  was s u c c e s s fu lly  removed 
but the p a t ie n t  d ied  the fo llo w in g  day. Post mortem 
exam ination was not perm itted  and a b iop sy  o f  the l iv e r  
was not taken a t laparotom y; se c t io n s  o f  th e  e x c ised  
sp leen  showed changes c o n s is te n t  w ith  the d ia gn osis  
o f  s p le n ic  anaemia.
Comment. Normochromic anaemia w ith  leucopenia and 
splenom egaly in d ic a ted  a c l i n i c a l  d iagn osis  o f sp le n ic  
anaem ia. The h is to r y  o f  the case and the absence o f  
g ro ss  changes in  a b iop sy  sample from the r ig h t  lobe  
o f  th e  l iv e r  in d ic a ted  th a t the primary le s io n  had 
probably been in  the nature o f a m assive form o f h ep atic  
n e c r o s is .  This case i l lu s t r a t e s  w e ll the development 
o f  sp le n ic  anaemia fo llo w in g  m an ifest l iv e r  d is e a se .  
A sp ira tio n  b iop sy  proved d i f f i c u l t  owing, no doubt, to  
the sm all s iz e  o f  the l iv e r  and to  the f ib r o s i s ;  
s e c t io n s  o f the b iop sy  m a ter ia l showed r e la t iv e ly  
normal lo b u le s  and t h i s  f a c t ,  in  conjunction  w ith  the 
"hob-nailed" appearance o f the l iv e r  e s ta b lish e d  at 
laparotom y, su ggested  th a t the primary l iv e r  d isea se  
had been in  the nature o f a m assive hepatic  n e c r o s is .
Case B /3 •
Mrs A. R ., housew ife aged j±6 y ears. She gave a 
h is to r y  o f th ree  haematemesis over the previous three  
years and was r e fer r ed  to  a Blood C lin ic  because o f  
anaemia. Splenom egaly was noted and the p a tie n t  
adm itted fo r  in v e s t ig a t io n . The general con d ition  was 
good, the l iv e r  and th e  sp leen  were both enlarged and 
th ere  was o c c u lt  blood in  th e  fa e c e s .  A barium 
sw allow  exam ination showed the presence o f  oesophageal 
v a r ic e s .  The blood va lu es were red c e l l s  3 ,8 2 0 ,0 0 0 /  
cu.mm. w ith  haemoglobin 1 0 .1  g . ,  mean corpuscular  
volume 98  cu.m. and mean corpuscular haemoglobin 
co n cen tra tio n  A sp ira tion  b iopsy o f the l iv e r
was performed and s e c t io n s  showed d if fu se  hepatic  
f i b r o s i s .
Comment. In t h i s  c a se  o f sp len ic  anaemia enlargement o f  
th e  l iv e r  p o in ted  to  the presence o f  primary h ep atic  
d is e a s e .  A sp ira tion  b iop sy  confirmed th is  d iagn osis  
by e s ta b l is h in g  the presence o f "portal c ir r h o s is  .
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Mrs A. H ., a housew ife aged 50 y ea rs . Complaint 
dyspnoea on e x e r tio n  fo r  2 y e a r s . Examination 
showed p a llo r  and enlargem ent o f  both the sp leen  and 
th e  l i v e r .  There was h yp erten sion  and moderate 
hypochromic anaemia. The w hite c e l l s  were normal. 
L iver a sp ir a t io n  b iop sy  showed m ild  d if fu s e  f ib r o t ic  
changes.
Comment. As in  the p rev iou s c a se , l i v e r  b iop sy  demon­
s tr a te d  c o n c lu s iv e ly  the presence o f  f ib r o s i s  o f  the  
l iv e r  in  th is  example o f  the syndrome o f  sp le n ic  
anaemia•
Case B /5 .
G. K ., male aged 3° y ea rs . Admitted as a case  
o f  haematemesis and m elaena, he gave a h is to r y  o f  
in c r e a s in g  la s s itu d e  fo r  3 years; there had been no 
d y sp ep sia . Examination showed palpable enlargement 
o f  the sp le e n . The u r in e  was normal. There was 
moderate normochromic anaemia (red  c e l l s  3 , 800 , 000/  
cu.mm.; haemoglobin 7&%) w ith  leu co cy tes 6 ,0 0 0 /  
cu.mm. Plasma a lk a lin e  phosphatase Bodansky 
u n i t s ;  serum c o l lo id a l  gold  r e a c tio n  000000. 
R a d io lo g ic a l s tu d ie s  showed the presence o f oesophageal 
v a r ic e s  and th e  absence o f  evidence o f p e p tic  
u lc e r a t io n . L iver a sp ir a t io n  b iop sy  gave m ater ia l  
in  which th ere  was no demonstrable abnorm ality.
In view  o f  the p a t ie n t ’s a g e , the s a t is fa c to r y  
g en era l c o n d itio n , the apparent grossn ess o f  the  
v a r ic e s  in  the oesophagus and the normal appearance 
o f  the l iv e r  b iop sy , laparotomy was advised  w ith  e ith e r  
W hipple’ s operation  or splenectom y in  view ; op eration , 
however, was r e fu sed . A dm inistration o f iron  
r e s u lte d  in  rem ission  o f the anaemia.
Comment. In th is  case o f  sp len ic  anaemia, there was 
no evidence o f  l iv e r  d isea se  c l i n i c a l l y ,  b ioch em ica lly  
5; or in  a b iop sy  specim en. In view o f the severe
|  haemorrhage and th e  apparently  gross oesophageal
? v a r ic e s  su r g ic a l measures were ad v ised , but the
p a t ie n t  d ec lin ed  op era tion .
Case B /6 .
Mrs J .  D ., a housew ife aged 38 years. Eleven days 
b efore  adm ission she gave b ir th  to  her 8th  baby; 
pregnancy had been accompanied in  the la t e r  months by 
sw e llin g  o f  th e  ankles and undue protuberance o f the 
abdomen. A fter  an otherw ise uneventfu l labour the 
abdomen remained d istend ed  and 20 p in ts  o f c lea r  
a s c i t i c  f lu id  were removed by p a r a c en te s is . As no
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g y n a e c o lo g ic a l cause fo r  the a s c i t e s  cou ld  be found, 
the p a t ie n t  was tr a n sfe r r e d  to  the m edical wards fo r  
in v e s t ig a t io n .  She had been tr e a te d  by her own 
p r a c t it io n e r  fo r  anaemia during the previous year, 
but otherw ise  her h e a lth  had h ith e r to  been e n v ia b le .
Examination in  th e  m edical u n it  showed a w e ll-  
nourished  woman w ith  marked p a llo r  and sa llo w  
com plexion. rlhe fin g e r  n a i l s  were f la t te n e d  but true  
k o ilo n y ch ia  was ab sen t. The sp leen  was en larged  3 
f in g e r —breadths below the c o s ta l  margin and the lower 
border o f the l iv e r  could  ju s t  be f e l t  on deep 
I n sp ir a t io n . C lin ic a l  s ig n s  o f  a s c i t e s  were eq u iv o ca l. 
The u r in e  from time to  time contained  an ex cess o f  
u r o b ilin o g e n . There was hypochromic anaemia (red  
c e l l s  2 ,890 ,000 /cu .m m ., haemoglobin U0% S a h li)  w ith  
a leu co cy te  count o f lj.,800/cu.mm. Plasma a lk a lin e  
phosphatase 2 .6  Bodansky u n it s ;  serum c o llo id a l  gold  
r e a c tio n  300000. Barium swallow examination showed 
the presence o f oesophageal v a r ic e s  r a d io lo g ic a l ly .
L iver a sp ir a t io n  b iop sy  was carr ied  out on two 
o c c a s io n s , a s c i t i c  f lu id  being  tapped at the f i r s t  
puncture. S e c tio n s  o f  the two specimens showed 
p e r fe c t ly  normal h is t o lo g ic a l  appearances o f  the organ, 
th ere being no tra ce  o f c ir r h o t ic  change.
A fter  i n i t i a l  tra n sfu sio n  o f  2 p in ts  whole blood, 
iron  therapy was commenced in  adequate dosage and the  
blood l e v e l s  5 weeks a fte r  adm ission were red c e l l s  
1j.,2[j0 , 0 0 0 /cu.mm. and haemoglobin 73 S a h li. The 
presumed c l i n i c a l  d ia g n o sis  o f p o r ta l thrombosis led  
the a d v isa l o f laparotomy w ith  Whipple’ s operation  in  
view ; op eration  w as, however, d ec lin ed  and the p a tie n t  
d isch arged . Five months la te r  she was apparently w e ll 
and no longer anaemic.
Comment. In t h i s  case d e f in it e  splenomegaly w ith  
e s ta b lis h e d  oesophageal v a r ic o s i t ie s  and hypochromic 
anaemia in d ic a ted  a d iagn osis  o f sp len ic  anaemia. There 
was no in d ic a t io n  o f primary l iv e r  d isea se  c l i n i c a l l y  
or on b iop sy  o f the organ and the primary le s io n  was 
presumed to  be thrombosis o f  the p o r ta l v e in . The 
subsequent s a t is fa c to r y  progress o f the p a tie n t w ith  
freedom fo r  se v e r a l months from a s c i t e s  le d  to  the 
su g g estio n  th a t r e c a n a lis a t io n  o f the p o rta l ve in  
throm bosis had occurred . The b iopsy  in  th is  case o f  
sp le n ic  anaemia aided  ex c lu s io n  of hepatic  f ib r o s is  as 
the primary le s io n  w ith  consequent a lte r a t io n  In the 
remote p ro g n o sis .
Case 3 / 7 .
J . E . ,  ex-R oyal Navy, aged [|2 y ears. Admitted with  
s l ig h t  I c te r u s , a s c i t e s ,  splenomegaly and apparent
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dim inution  in  th e  s iz e  o f th e  l iv e r *  He was a 
chronic a lc o h o lic  who had had m alaria  se v er a l tim es 
and had been tr e a te d  w ith  a r se n ic a ls  for  s y p h i l i s .  
About a year p r io r  to  adm ission , w h ile  in  S i c i l y  a t a 
p er io d  when in f e c t iv e  h e p a t i t i s  was ep idem ic, he 
su ffe r e d  an i l l n e s s  w ith  jaundice and a s c i t e s  which 
la s te d  fo r  3 months. Two months la te r  jaundice and 
a s c i t e s  re-app eared , hepatomegaly and splenom egaly  
being noted ; th is  i l l n e s s  la s te d  2-g- months and he 
was then boarded from the S e r v ic e .
A fter  a fu r th er  5 months the d isea se  recurred  
and the p a t ie n t  adm itted fo r  in v e s t ig a t io n . Apart 
from the p h y s ic a l f in d in g s  noted above, there was an 
e x cess  o f  u ro b ilin o g en  in  the urine and low ering o f  
the plasma p r o te in s . Wassermann r ea c tio n  n e g a tiv e . 
R adiology dem onstrated oesophageal v a r ic e s .  A sp iration  
b iop sy  o f the l iv e r  recovered a sm all p iece  o f  t is su e  
which was unduly c e l lu la r  and contained  e s ta b lish e d  
f ib r o u s  t i s s u e .  A more d e f in it e  h is to lo g ic a l  
d ia g n o sis  was f e l t  d e s ir a b le  but a second b iop sy  was 
n ot c a rr ie d  out owing to  the development o f a 
co n fu sio n a l p sy ch o sis  which n e c e s s ita te d  h is  removal 
to  a m ental ob servation  ward from which h is  r e la t iv e s  
obtained  h is  d ischarge a month la t e r ,  the mental 
co n d itio n  somewhat Improved.
Comment. There were se v e r a l circum stances in  th is  
p a t ie n t ’ s h is to r y  w ith  p o te n t ia ls  fo r  l iv e r  damage. 
Hypochromic anaemia was a sso c ia ted  w ith splenomegaly  
and c l i n i c a l  evidence o f h ep atic  c ir r h o s is  on the la s t  
h o s p ita l  adm ission; a d ia g n o sis  o f  sp len ic  anaemia 
was"made and a sp ira tio n  b iop sy  served to  confirm  
d if fu s e  f ib r o s is  o f the l i v e r .
Case B /8 .
Mrs. C. B ., housew ife aged 3i| y ea rs. In December 
19i|3 the p a tie n t  was adm itted to  a h o sp ita l because o f  
vom itin g , diarrhoea and low back pain; the l iv e r  and 
sp leen  were found to  be enlarged and there was a 
hypochromic anaemia. A dm inistration  o f iron  r e su lte d  
in  improvement and h e a lth  was m aintained u n t i l  Ju ly  
I9k6 when re la p se  was a sso c ia ted  w ith menorrhagia and 
oedema o f the a n k les . Again in  h o s p ita l ,  hypochromic 
anaemia and evidence of chronic n e p h r it is  ( f ix e d  
s p e c i f ic  g r a v ity  u r in e , p r o te in u r ia , haematuria and 
c y lin d r u r ia )  were found; blood tran sfu sion  and iron  
therapy e f fe c te d  am elioration  o f her co n d itio n .
Further menorrhagia in  A p ril l9!j.7 p r e c ip ita ted  re lap se  
and she was adm itted to  wards under the w r ite r ’ s 
ob serva tion  in  May 19^7 • P a llo r , enlargement o f both 
sp leen  and l i v e r ,  enlargement o f  the heart and a blood
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pressu re  o f  120/90 mm. were n o ted . The u r in e  contained  
p r o te in , pus c e l l s  and co liform  organisms and was o f  a 
low r e l a t iv e l y  f ix e d  s p e c i f ic  g r a v ity . There was 
severe amaemia (red  c e l l  count 1 , 2 8 0 , 000/ou.mm. w ith  
haemoglobin 17% S a h li)  but no leu co p en ia . Im m ediately  
a fte r  adm ission a f la r e -u p  o f  the u r in ary  tr a c t  
in f e c t io n  le d  to  su lph ad iazine therapy w ith  adequate 
resp o n se . A dm in istration  o f iron  r e su lte d  in  
improvement o f  the blood s ta te  (7  weeks a f te r  adm ission , 
red  c e l l s  3*150*000 and Hb. 60$ );  masked hypertension  
was then d is c lo s e d , the readings r is in g  to  2 0 0 /125  mm. 
Plasma a lk a lin e  phosphatase 10 Bodansky u n its  and serum 
c o l lo id a l  go ld  r e a c tio n  332100 . R a d io lo g ic a lly  there  
was no evidence o f  oesophageal v a r ic e s .  L iver b iop sy  
was now performed and showed well-m arked d if fu s e  h ep atic  
f i b r o s i s .
T estosteron e was used to  combat menorrhagia and 
iro n  therapy was continu ed . The general con d ition  
continued  to  be reason ab ly  s a t is fa c to r y  u n t i l  January 
19I|.8 when m a n ife sta tio n s  o f uraemia became apparent and 
the p a t ie n t  d ied  in  February I9l±8 w ith  con vu lsive  
s e iz u r e s .  At p o st mortem exam ination sm all granular 
k id n ey s , an en larged  and d if f u s e ly  c ir r h o t ic  l iv e r  and 
an en larged  and firm  sp leen  were found.
Comment. On c l i n i c a l  and p a th o lo g ic a l grounds th is  
un fortu nate woman was deemed to  have su ffered  two 
d is e a s e s ,  sp le n ic  anaemia and chronic n e p h r it is ,  the 
l a t t e r  u lt im a te ly  proving f a t a l .  A sp iration  b iopsy  
served  in  t h i s  case to  e s ta b lis h  the presence o f d iffu se  
f ib r o s i s  o f  the l i v e r ,  a fin d in g  suggested  by c l in i c a l  
enlargem ent o f  the organ and by the biochem ical 
r e a c t io n s .
Case B /9 »
S . T ., a baker aged 39 y ea rs, was adm itted w ith a 
h is to r y  o f  recu rren t haematemeses over a period  o f three 
y e a r s . A year before adm ission splenectom y had been 
undertaken a t another h o s p ita l ,  a m oderately enlarged  
sp leen  being removed o f which the p a th o lo g ic a l fea tu res  
were s ta te d  to  be c o n s is te n t  w ith  B an ti's  syndrome. He 
had never had jaundice nor had dyspepsia been experienced .
On adm ission he was anaemic (red c e l l s  3*37°>OOCl/  
c.m m ., haemoglobin 6l / )  but response to iron therapy  
was s a t is fa c to r y  (a f te r  5 weeks, red c e l l  count 
5 , 0 0 0 , 000/c .m m ., haemoglobin 9k%) d esp ite  the presence  
o f  o c c u lt  blood in  the fa e c e s  for  3 weeks a fte r  
ad m ission . B iochem ical in v e s t ig a t io n s  Included plasma 
a lk a lin e  phosphatase 3*3 Bodansky u n it s ,  serum c o llo id a l  
g o ld  r e a c tio n  200000, plasma p ro te in s 5.^8  G. Kk/Q *
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3 • 2 8 /2 .2 0 ) .  L iver b iop sy  was performed and s e c t io n s  
showed th e  presence o f  d e f in i t e  f ib r o s i s  which d id  n o t, 
however, in v o lv e  every  lo b u le . The appearances were 
su g g e s tiv e  o f  f ib r o s i s  fo llo w in g  a prev iou s m assive  
n e c r o s is  o f  the l i v e r .  R a d io lo g ica l exam inations and 
oesophagoscopy f a i l e d  to  demonstrate oesophageal 
v a r ic o s i t i e s  and showed no evidence o f p ep tic  u lc e r a t io n .
Comment. In t h i s  case o f sp le n ic  anaemia, repeated  
haematemeses were taken to  in d ic a te  the presence o f  
oesophageal v a r ic e s  although such cou ld  not be demonstr­
a ted  by ra d io lo g y  or by endoscopy. As anaemia had 
p e r s is te d  fo llo w in g  splenectom y, throm bosis o f the  
sp le n ic  v e in  was excluded as a cau se . Liver b iop sy  
served  to  dem onstrate f ib r o s i s  o f th e  l iv e r  o f the type 
fo llo w in g  m assive n e c r o s is  o f the organ. Because 
o f  th e  con stan t danger o f a f a t a l  haemorrhage, I t  i s  
proposed th a t p o r to -ca v a l anastom osis be undertaken.
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, ,  . J * a coal-m iner aged 57 y ea rs . Admitted w ith  
h is to r y  o f  con stan t e p ig a s tr ic  d iscom fort fo r  a 
fo r tn ig h t  and jaun dice in c re a s in g  over 10 days. The 
s to o ls  had been p u tty -co lo u red  s in ce  the o n se t .
P ru ritu s had been troublesom e. His mine workings were 
damp but no r a ts  had been seen in  them. There was no 
h is to r y  o f  recen t in j e c t io n s .  Examination showed a 
w ell-n o u r ish ed  man w ith  moderate jaundice and numerous 
scratch-m arks on the sk in . No other abnorm ality on 
p h y s ic a l exam ination . The u rin e  contained  b i l e .
Plasma b il ir u b in  7 .0  mgm.^.
L iver a sp ir a t io n  b iopsy showed widespread c e l lu la r  
exu d ate , m ostly  lym phocytic, around the p o r ta l t r a c t s ;  
the l iv e r  c e l l s  in  th e  centre o f the lo b u le s  showed 
d egen era tive  changes but no a c tu a l n e c r o s is  was seen .
In p la c e s  the b i le  c a n a lic u li  were d istend ed  w ith  
pigm ent. A p a th o lo g is t  considered  the fea tu re s  to  be 
c o n s is te n t  w ith  a d ia g n o sis  o f acute h e p a t i t i s .
Treatment was by bed r e s t  and a d ie t  o f high  
p r o te in , h igh  carbohydrate and low fa t  co n ten t. No 
change in  th e  c l i n i c a l  con d ition  occurred, however, 
u n t i l  a f te r  a month when a mass was f e l t  in  the r ig h t  
hypochondrium. P u ll r a d io lo g ic a l examination o f the 
alim en tary  canal was ca rr ied  out as the qu estion  o f  
m alignancy a r o se . Barium enema study showed no 
abnorm ality but a barium meal showed that the stomach, 
normal in  i t s e l f ,  was d isp laced  upwards and th a t the 
duodenal loop was widened; these fea tu re s  led  the 
r a d io lo g is t  to  su ggest the p o s s ib i l i t y  o f tumour o f  the 
head o f  the pan creas. In co n su lta tio n  w ith a surgeon, 
laparotom y was decided  upon b u t, a fte r  a few days, 
colou r returned to  the s to o ls  and the jaundice le sse n e d  
in  in t e n s i t y .  Again in  agreement w ith  the surgeon, 
op eration  was c a n c e lle d . C lin ic a l  improvement 
continued  and the urine became free  from b ile  pignent 
a f t e r  a fu rth er  few days. Apparently w e ll ,  the p a tie n t  
was soon discharged from h o s p ita l .  Before d isch arge, 
a second l iv e r  b iop sy  showed regen eration  of l iv e r  c e l l s  
a t the perip hery  o f the lo b u les  w ith  round c e l l  
i n f i l t r a t io n  o f the p o rta l tr a c ts  in  which there was 
sca n ty  new form ation o f fib ro u s t i s s u e .
S ix  weeks la te r  the p a t ie n t  was readm itted w ith  
retu rn  o f jaundice and p r u r itu s . There was no s ig n  of 
w astin g  but the l i v e r  was now r e a d ily  palpable w ith  a 
firm  edge 1 inch  below the c o s ta l  margin. Liver b iopsy  
showed con sid erab le  rou n d -ce lled  in f i l t r a t io n  o f the 
p o r ta l t r a c t s  w ith  s l i g h t ,  but d e f in i t e ,  in crease  o f  
f ib r o u s  t i s s u e .  The l iv e r  c e l l s  were w idely separated  
and r e te n t io n  of b i le  pigment was apparent. A 
p a th o lo g ic * ! describ ed  the appearances as those o f ea r ly
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r e te n t io n . On a regime s im ila r  
to  th a t adopted during h is  f i r s t  adm ission , a f te r  3 
weeks jaundice again le sse n e d  and a f te r  a fu r th er  3 
weeks he was d ischarged  w ith  s l ig h t  r e s id u a l jaundice  
but otherw ise  w e l l;  the enlargem ent o f  th e  l iv e r  was 
u n a lte r e d .
The p a t ie n t  was kept under ob servation  fo r  a fu rth er  
o months w ithout apparent a lte r a t io n  in  h is  co n d itio n  
when readm ission  was n e c e s s ita te d  by th e  development o f  
a s c i t e s  w ith  consequent oedema o f  the an k les; lo s s  o f  
w eight was now obvious. A fter  9 p in ts  o f a s c i t i c  
f l u i d  were removed by p a r a c e n te s is , the l iv e r  could be 
f e l t  g inch  below the c o s ta l  margin; l iv e r  b iopsy was 
attem pted but no m ater ia l was recovered . The c l in i c a l  
d ia g n o sis  was o f h ep a tic  c ir r h o s is  and su r g ic a l  
in te r v e n tio n  was consid ered  w ith  the p o s s i b i l i t y  o f  
Whipple*s op eration  in  mind; however, d e te r io r a tio n  in  
the gen era l co n d itio n  was rap id  and death 3 weeks la t e r .
At p o st mortem, a sm all carcinoma o f the head of 
the pancreas was found n e a r ly  to  surround, but 
ap p arently  not o b str u c tin g , the ampullary o r i f i c e ;  there  
were m eta sta ses in  var iou s p arts o f  the body in clu d in g  
the l iv e r  which was f ib r o t i c .
Comment. In t h i s ,  one o f the e a r l ie s t  ca ses stu d ied  in  
the p resen t s e r i e s ,  the true in te r p r e ta tio n  o f the 
evid en ce p resen ted  was lon g -d elayed . Review o f  the 
b io p sy  se c t io n s  made i t  c le a r  that the hepatic  pathology  
was not o f  d if fu s e  h e p a t i t i s ;  the p o r ta l in f i l t r a t io n  
w ith  u ltim a te  f i b r o s i s ,  the separation  o f the columns 
o f  l iv e r  c e l l s  and th e  r e te n tio n  o f b i le  p ign en t, 
to g eth er  w ith  the absence at a l l  tim es o f parenchynal 
c e l l  n e c r o s is ,  p o in t c o n c lu s iv e ly  to  what Himsworth 
( l9 li7 ) d escr ib es  as c h o la n g io -h e p a t it is . The con d ition  
o f  th e  l iv e r  p o st mortem was th at o f b i l ia r y  c ir r h o s is  
and n ot o f a d if fu s e  f ib r o s i s ,  no fib ro u s t is s u e  being  
found in  the reg ion  o f  the c en tra l v e in s . C lin ic a l  
e v a lu a tio n  o f  the ca se  proved as erroneous as did in te r ­
p r e ta t io n  o f the b iopsy h is to lo g y . As for the  
r a d io lo g ic a l  ev id en ce , I t  i s  d i f f i c u l t  to c r e d it  that a 
tumour o f the p an creatic  head measuring only 2 .5  x  2 
cms. a t autopsy could have caused widening o f the  
duodenal loop more than a year p rev io u sly .
Case C /2 .
R. H ., c i v i l  servant aged 53 years* In s id io u s ly  
in c r e a s in g  jaundice over 6 weeks w ith  lo s s  o f w eight.
The l iv e r  was f  irm and uniform ly enlarged to  1  ^ inches 
below the c o s ta l  m argin. In order f in a l ly  to exclude  
chronic h e p a t i t i s ,  l iv e r  b iopsy  was carried  out and
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s e c t io n s  showed wide sep ara tion  o f  th e  columns o f  l iv e r  
c e l l s  w ith  d is te n s io n  o f  the b i l e  c a n a lic u li  by r e ta in ed  
pigm ent; there was no n e c r o s is  o f  l i v e r  1 * ’ c e l l s  and
no f i b r o s i s ,  a lthough s l ig h t  i n f i l t r a t io n  o f  the p o r ta l  
t r a c t s  by round c e l l s  was e v id e n t. As t h is  p ic tu re  was 
c o n s is te n t  w ith  c h o la n g io -h e p a tit is  and an o b stru ctiv e  
form o f  ja u n d ice , laparotom y was ca rr ied  out and 
carcinoma o f the g a ll-b la d d e r  was found extending along  
the c y s t ic  duct to  in v o lv e  the common b ile  duot.
Comment. In th is  uncomplicated case of obstructive  
jaundice, biopsy served to oonfirm the d iagnosis.
Case C/5.
R. H ., an e ld e r ly  m ale. While under o u t-p a tie n t  
ob serva tion  because o f degenerative card io -vascu lar  
d ise a se  w ith  slow  f i b r i l l a t io n  and evidence o f f a i lu r e ,  
jaun d ice suddenly developed and proved v a r ia b le  in  
in t e n s i t y .  Loss o f w eight was p rogressive  from the  
s t a r t  and th e  abdomen became sw o llen . Examination 
showed ca ch ex ia , marked jau n d ice , a s c it e s  and oedema o f  
the l e g s .  The l i v e r  extended down to  the l e v e l  o f  the  
um b ilicu s and had a firm , apparently  irreg u la r  edge.
There was a ls o  enlargem ent o f the heart to  the l e f t ,  a 
slow  f i b r i l l a t i n g  and c o lla p s in g  p u lse  (blood pressure  
1 5 0 /6 0  mm.) and d is te n s io n  o f neck v e in s .
The urin e  contained  b i l ir u b in . There was anaemia, 
the red  c e l l  count being 2 , 600 , 000/cu.ram ., haemoglobin 
6 .5  g . ,  mean corpuscular volume 10h c u . / i  and mean 
corpuscular haemoglobin concen tration  25^. Plasma 
prothrombin 70% and a lk a lin e  phosphatase 2 .2  Bodansky 
u n i t s .  A sp ira tion  b iop sy  o f the l iv e r  showed degener­
a t iv e  changes In some o f  the parenchynal c e l l s  p a r ticu ­
l a r l y  in  the c en tr ilo b u la r  zone w ith separation  o f the 
columns o f  l iv e r  c e l l s ;  there was some in crease  In the 
f ib r o u s  t i s s u e ,  the d is tr ib u t io n  o f which was monolo- 
bular and based on th e  p o r ta l t r a c t s .
Treatment was p a l l ia t iv e  and progress inoxerable to 
d ea th . At p ost mortem exam ination, carcinoma o f the 
l e f t  h ep a tic  duct was found extending to Involve the 
r ig h t  du ct.
Comment. A sp ira tion  b iop sy  showed changes c o n s is te n t  
w ith  tEe c l i n i c a l  d ia g n o sis  o f  ob stru ctive  jaundice and, 
in  a d d itio n , the tendency to  cen tr ilo b u la r  degenerative  
changes found in  co n g estiv e  card iac fa ilu r e  were p resen t. 
D esp ite  the anaemia, the cachexia and the con gestive  
f a i lu r e ,  there were no f a t t y  changes obvious in  the
l i v e r .
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B* j ,aged 68 y ea rs. This woman had had 
p e r s is t e n t  jaundice for  6 months before adm ission to  
H o sp ita l, The ic te r u s  was accompanied by a r e fr a c to r y  
hypochromic anaemia and by enlargement o f  the l iv e r  to  
d in ch es below the c o s ta l  m argin. R a d io lo g ica l study  
o f  the a lim entary canal f a i le d  to provide evidence o f  
a neoplasm. The case was considered  to  be one
o f  o b stru c tiv e  jaundice due probably to  a carcinoma and 
a surgeon con su lted  w ith  a view  to  laparotomy; the  
surgeon, however, p referred  a d ia g n o sis  o f h ep a tic  
c ir r h o s is  and d ec lin ed  to  op erate . A sp iration  b iopsy  
was then performed and se c t io n s  showed d is s o c ia t io n  o f  
the columns o f  l iv e r  c e l l s  w ith  r e te n tio n  o f b i le  
p ig n en t; there was some in crease  o f  fib rou s t is s u e  
around the p o r ta l tr a c ts  w ith  p r o life r a t io n  o f  b i le  ducts 
In view  o f  t h i s  fr e sh  evidence o f the o b stru ctiv e  nature  
o f  th e  c a s e , the surgeon reconsid ered  h is  d e c is io n  and 
a t laparotomy carcinoma o f  the head o f  the pancreas was 
d is c lo s e d .
Comment. In t h i s  case o f  prolonged jaundice in  an 
e ld e r ly  woman, c l in ic a l  opinion was not decided as 
between h ep atic  c ir r h o s is  and o b stru ctiv e  ja u n d ice . The 
d e f in i t e  evidence provided by l iv e r  b iopsy  led  to  
o p era tiv e  confirm ation  o f the d iagn osis  o f b i le  duct 
o b stru ctio n  by a pan creatic  carcinoma.
Case C /5 .
J .  M., a male ca sh ier  aged 52 years. A fo r tn ig h t  
before  adm ission he had experienced d u ll r ig h t  
hypochondriac pain a sso c ia ted  w ith nausea; these  
symptoms la s te d  on ly  a few days but, a week before  
adm ission , jaundice had appeared and s te a d ily  increased  
in  s e v e r i t y .  Examination showed m oderately deep ic te r u s  
and a palp ab ly  enlarged g a ll-b la d d e r . In c id e n ta lly  
th ere  were symptoms and s ig n s  a ttr ib u ta b le  to  primary 
h yp erten sion . A c l in ic a l  d iagn osis o f o b stru ctive  
jaun dice was made and a sp ira tio n  b iopsy performed to  
a s s i s t  confirm ation; se c t io n s  showed separation  o f the 
columns o f l iv e r  c e l l s  and d is te n s io n  of b i le  c a n a lic u li  
w ith  re ta in ed  b i le  p ign en t, fea tu res c o n s is te n t  w ith the 
c l i n i c a l  d ia g n o s is . At operation  the g a ll-b la d d e r  was 
found to  be much enlarged and to be f i l l e d  by g a l l- s to n e s ;  
the head o f the pancreas was hard and taken to be 
carcinom atous. Post operative death occurred and, a t  
p o st mortem, the le s io n  in  the pancreas was e s ta b lish e d  
as c a lc i f i e d  tu b er cu lo s is  w ith  a marked surrounding 
inflam m atory r e a c t io n .
Comment. In t h i s  case which ev en tu a lly  proved to be due 
to  chronic tu b er cu lo s is  o f the pancreas, an unusual 
l e s io n ,  l iv e r  b iop sy  served to  confirm the o b stru ctiv e  
nature o f th e  jaundice p resen t.
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Case C/6 .
Mrs M. McM., aged 68  y e a r s . This woman gave a 
h is to r y  o f  jau n d ice  p e r s i s t e n t  over 18  months during  
which p er io d  two o p era tio n s had been perform ed; a t  the  
f i r s t  the g a ll-b la d d e r  and a d ja cen t v i s c s r a  were s ta te d  
to  appear h e a lth y  and a t  th e  secon d  th e se  f in d in g s  were 
confirm ed and a c h o le c y s t-g a s tr o s to m y  perform ed w ith ou t  
subsequent e f f e c t  on th e  i c t e r u s .  Exam ination showed 
a th in ,  not c a c h e c t ic ,  woman w ith  deep jau n d ice  and a 
bar&ly p a lp ab le  l i v e r .  In v iew  o f  th e  n e g a t iv e  
s u r g ic a l  f in d in g s ,  a d ia g n o s is  o f  ch ron ic  prim ary l iv e r  
d is e a se  was su g g e s te d . L iver a s p ir a t io n  showed, 
however, d is te n s io n  o f th e  In tr a lo b u la r  b i l e  c a n a l ic u l i  
by r e ta in e d  pigm ent w ith  p r e se r v a t io n  o f  th e  lo b u la r  
a r c h ite c tu r e  and round c e l l  I n f i l t r a t io n  w ith  some 
f i b r o s i s  in  th e  p o r ta l t r a c t s ,  f in d in g s  c o n s is t e n t  w ith  
an o b s tr u c t iv e  ja u n d ic e .
Comment. The o b s tr u c t iv e  nature o f  t h is  case  was proved  
by l iv e r  b io p sy  e v id e n c e . Two lap aro tom ies f a i l e d  to  
r e v e a l the cause o f  the o b s tr u c tio n  and th e  q u e s t io n  
rem ains undeterm ined. The b io p sy  a ls o  showed commencing 
b i l i a r y  c ir r h o s i s ,  a n o t unexp ected  f in d in g  in  v iew  o f  
the du ration  o f  th e  ja u n d ic e .
Case C /7 «
R. M ., male aged j 8 y e a r s . P ro g ress iv e  jau n d ice  
w ith  lo s s  o f  w eight fo r  8 w eeks. Exam ination showed 
marked ja u n d ic e , em acia tion  and enlargem ent o f  th e  g a l l ­
b lad d er . L iver b io p sy  was performed to  a llo w  co n firm a tio n  
o f  the c l i n i c a l  d ia g n o s is  o f  o b s tr u c t iv e  jau n d ice  
probably o f n e o p la s t ic  o r ig in .  The b io p sy  showed b i l e  
r e te n t io n , p r e ser v a tio n  o f  lo b u la r  a r c h ite c tu r e  and 
s l i g h t  round c e l l  i n f i l t r a t i o n  o f  the p o r ta l t r a c t ,  
fe a tu r e s  in  accord  w ith  an o b s tr u c t iv e  ja u n d ic e .
Laparotomy was performed and carcinoma o f  the head o f  the  
pancreas w ith  d is te n s io n  o f  a! h e a lth y  g a ll-b la d d e r  
d is c lo s e d .
Comment. Both c l i n i c a l l y  and h i s t o l o g i c a l l y  t h i s  case  
was a c la s s i c a l  example o f  o b s tr u c t iv e  jau n d ice  due to  
p a n crea tic  carcinom a; the b io p sy  served  to  confirm  the  
d ia g n o s is  o f  an o b s tr u c tiv e  l e s io n .
Case C /8 »
Mrs J .  N ., a housew ife o f  72 y e a r s , was adm itted  
fo r  in v e s t ig a t io n  w ith  a h is to r y  o f  two a tta c k s  o f  
jaun d ice in  the prev iou s seven  m onths. The secon d  
a tta ck  had commenced about three months b efo re  adm ission  
and th e  ic te r u s  was fad in g  when ad m itted . There had 
a lso  been some m a la ise  and s l i g h t  l o s s  o f  w e ig h t w ith  
weakness; th ese  symptoms had become more marked in  the
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Case C /8. (Continued)
p rev iou s th ree  weeks when ach in g  p a in  in  th e  r ig h t  
hypochondrium had appeared and had p e r s is t e d  fo r  two 
weeks a s s o c ia te d  w ith  v o m itin g  which occu rred  a f t e r  
m e a ls . The a p p e t ite  has been poor s in c e  the o n s e t .  
There had never been c o l ic k y  p a in .
Exam ination showed an a p p a ren tly  w e l l  n ou rish ed  
woman w ith  fa d in g  ja u n d ic e ;  the l iv e r  was e n la r g e d , a 
firm  ir r e g u la r  edge b e in g  p a lp a b le  about an in ch  below  
the c o s t a l  m argin . The s t o o l s  were norm ally  co lo u red  
and the u rin e  co n ta in ed  no b i l e .  The plasm a a lk a l in e  
phosphatase was 7 *9 Bodansky u n i t s  and th e serum 
c o l lo id a l  g o ld  curve 200000 . The prothrom bin index was 
66$ . Plasma p r o te in s  1 0 .7  G. (A/G * 5 * 7 /5 * 0 ) . A 
cholecystogram  showed no apparent c a lc u l i  and a ^ o n -  
fu n c t io n in g 1 g a l l  b la d d er .
L iver a s p ir a t io n  b io p sy  was c a r r ie d  out and th e  
organ f e l t  t o  be hard; scrap s o f  t i s s u e  were r ec o v er ed , 
s e c t io n s  showing the p resen ce  o f  obvious f i b r o s i s .  The 
p r e c ise  n atu re o f  the l e s io n  co u ld  n o t ,  how ever, be 
i d e n t i f i e d .  S u r g ic a l op in ion  was sought and laparotom y  
a d v ise d . The p a t ie n t  d e c lin e d  o p era tio n  and was d i s ­
charged .
Comment. The c l i n i c a l  fe a tu r e s  in  t h i s  c a se  su g g e s te d  
e ith e r  r ecu rren t d i f fu s e  h e p a t i t i s  w ith  f i b r o s i s  or an 
in c o m p le te ly  o b s tr u c t iv e  le s io n  due e ith e r  to  
c h o l e l i t h i a s i s  or t o  carcinom a o f  the pancreas or 
e lsew h ere w ith  superim posed c h o la n g lo -h e p a t it is  and 
b i l i a r y  fc ir r h o s i s * .  A d ia g n o s is  o f  g a l ls t o n e s  was 
favoured  by th e  r a d io lo g ic a l  f in d in g s .  L iver  b io p sy  
u n fo r tu n a te ly  f a i l e d  to  g iv e  a specim en o f  s u f f i c i e n t  
s i z e  fo r  accu ra te  h i s t o lo g ic a l  a ssessm en t, but the  
presen ce o f  e s ta b l is h e d  f ib r o s i s  was con firm ed .
Case C/9 *
P. B ., a c le r k  o f  58 y e a r s , was adm itted  w ith  a 
h is to r y  o f  a tta c k s  o f  sev ere  upper abdominal p a in  in  the  
p rev iou s th ree  months and o f  jau n d ice  fo r  two w eeks. 
A norexia and lo s s  o f  w eight had accompanied th e se  
symptoms. F la tu le n t  d ysp ep sia  had been p r e sen t fo r  a 
few y e a rs .
Examination showed em a c ia tio n , deep ja u n d ice  and 
enlargem ent o f  the l i v e r  to  an in ch  below th e  c o s t a l  
m argin , the edge b ein g  reg u la r  and firm . B il ir u b in  was 
p r e sen t in  the u r in e . The plasma a lk a lin e  phosphatase  
was 6 .I1 Bodansky u n it s  and the serum c o l lo id a l  g o ld  curve  
320000. S e r ia l  read in gs o f  the ic t e r u s  Index showed a 
p r o g r e ss iv e  r i s e  from 170 to  2[|0 over the fo llo w in g  
f o r t n ig h t .  A barium meal exam ination showed no
Case C/9 * (Continued)
abn orm ality  and no opaque c a lc u l i  were to  be se e n  in  the  
g a l l-b la d d e r .  L iver a s p ir a t io n  b io p sy  was c a r r ie d  out 
and s e c t io n s  showed in c r e a se d  p o r ta l  c e l l u l a r i t y  w ith  
r e te n t io n  o f  b i l e  p igm ent; no parenchym al d is e a s e  was 
se e n .
The ja u n d ice  was regarded  as o b s tr u c t iv e  in  type  
and, owing to  th e  h is to r y  o f  sev ere  p a in , c h o l e l i t h i a s i s  
cou ld  not be exclu d ed  as a c a u se . Laparotomy was 
th e r e fo r e  un dertaken . At o p e r a tio n , in o p era b le  carcinom a  
o f  the head o f  the pan creas was found w ith  g land s in  the  
p o r ta l  f i s s u r e .
Comment. In  t h i s  ca se  o f  o b s tr u c t iv e  ja u n d ic e , c l i n i c a l  
d ia g n o s is  was c o n fid e n t but the b io ch em ica l r e a c t io n s  
were m is le a d in g  in  th a t  th ey  su g g ested  parenchymal 
d is e a s e .  L iver  b io p sy  showed h i s t o l o g i c a l  ev id en ce  in  
favour o f  o b s tr u c tio n  and subsequent laparotom y  
d is c lo s e d  carcinom a o f  the p a n crea s.
Case C /10 .
A. P . ,  aged 76  y e a r s , gave a h is to r y  o f  upper 
abdominal p a in  fo r  8 weeks and o f  p r o g r e ss iv e  ja u n d ice  
fo r  5 w eeks. F la tu le n t  d y sp ep sia  and l o s s  o f  w eigh t  
had accompanied th e se  symptoms. Exam ination showed an 
em aciated o ld  man w ith  deep ja u n d ic e . The l i v e r  edge 
was p a lp ab le  an in c h  below the c o s t a l  m arg in . The u r in e  
con ta in ed  b i l i r u b in .  B ioch em ical in v e s t ig a t io n s  
in c lu d ed  plasma a lk a lin e  phosphatase 23 Bodansky u n i t s ,  
serum c o l lo id a l  g o ld  r e a c t io n  332000  and an ic t e r u s  index  
p r o g r e s s iv e ly  r i s in g  from 198 to  2 7 0 . R a d io lo g ic a l  
exam ination showed no ev id en ce  o f  c h o l e l i t h i a s i s .
S e c tio n s  o f  a l iv e r  b io p sy  specim en showed in c r e a se d  
c e l lu r a r i t y  o f  the p o r ta l  t r a c t s ,  r e te n t io n  o f  b i l e  
p ign en t and some se p a r a tio n  o f  the l i v e r  c e l l  co lum s.
The p rogress was s t e a d i ly  d ow n h ill and death  occu rred  
th ree  weeks a f t e r  ad m ission . P ost mortem exam in ation  
d is c lo s e d  a prim ary carcinom a in v o lv in g  the c y s t i c  duct 
and the common b i l e  d u ct; sc a n ty  m e ta s ta se s  were p r e se n t  
in  th e  l i v e r .
Comment. The c l i n i c a l  op in ion  o f  o b s tr u c t iv e  ja u n d ice  
due to  a neoplasm was beyond reason ab le  doubt in  t h i s  
c a se ;  l iv e r  b iop sy  served  to  confirm  the o b s tr u c t iv e  
n atu re o f th e  jau n d ice  but f a i l e d  to  dem onstrate  
secondary d e p o s its  in  the organ.
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Case D / l .
E. H ., a s p in s te r  o f  50 y e a r s . Unable to  g iv e  a 
c le a r  h is t o r y ,  exam ination  showed em a c ia tio n  and 
enlargem ent o f  th e  l iv e r  to  th e  l e v e l  o f  the u m b ilic u s .
A c l i n i c a l  d ia g n o s is  o f  secon dary  m align an t d is e a s e  o f  
the l i v e r  was made and l iv e r  b io p sy  perform ed; s e c t io n s  
showed m asses o f  h ig h ly  a n a p la s t ic  adeno-carcinom a c e l l s  
in  o th erw ise  normal l iv e r  t i s s u e .  The p a t ie n t  would 
n ot c o -o p er a te  in  fu r th e r  in v e s t ig a t io n s ,  p a r t ic u la r ly  
in  r a d io lo g ic a l  exam ination  o f  th e  i n t e s t i n a l  t r a c t ,  and 
was d isch a rg ed .
Commen t . A sp ir a tio n  b io p sy  o f  th e  l i v e r  gave p ro o f o f  
the c l in ic a l  d ia g n o s is  o f  secondary m alignancy in  t h i s  
case  o f  g r o ss  hepatom egaly.
Case D /2 .
P. B ., a German P.O.VY aged 3 2 . Lum bo-sacral, 
s c i a t i c  and r ig h t  hypochondriac p a in  le d  to  the d isc o v e r y  
o f  hepatom egaly, th e  l a t t e r  under o b ser v a tio n  p rov in g  
a s to n is h in g ly  r a p id  in  i t s  p r o g r e ss . R a d io lo g ic a l  
exam ination  o f  the s k e le to n , th e  lu n gs and th e  g a s tr o ­
i n t e s t i n a l  t r a c t  was n e g a tiv e  and l i v e r  b io p sy  r eq u e sted  
to  c l a r i f y  the d ia g n o s is .  S e c t io n s  showed in v a s io n  o f  
the l i v e r  by h ig h ly  c e l lu la r  and u n d if f e r e n t ia te d  
carcinom a. The c l i n i c a l  p ro g ress was o f ra p id  
d e te r io r a t io n  to  death  and, a t p o s t  mortem, a sm all 
prim ary b ro n ch ia l carcinom a w ith  m u lt ip le  m e ta s ta se s  was 
found .
Comment. L iver b io p sy  served  in  t h i s  ca se  to  prove th a t  
rapTd- enlargem ent o f  the l i v e r  in  a young a d u lt was due 
to  in v a s io n  o f  th e  organ by h ig h ly  m align ant d e p o s its  
from a prim ary bronchogenic carcinom a.
Case D /3 *
y e a r s . Complained o f
o f  w eigh t during the 3 months p reced in g  ad m ission . 
Exam ination showed good n u t r i t io n a l  s ta tu s  w ith  p a l lo r  
and f la t t e n in g  o f  the n a i l s .  The c h e s t  was b a r r e l­
shaped, moving p o o r ly , and rhonchi were p r e sen t in  both  
lung f i e l d s .  The l i v e r  edge was p a lp a b le  2 in c h e s  
below th e  c o s ta l  margin and was ir r e g u la r  to  the tou ch . 
Blood exam ination showed a hypochromic m ic r o c y t ic  anaemia 
and o c c u lt  b lood  was c o n s ta n t ly  p r e se n t in  the s t o o l s .
A barium enema exam ination showed a f i l l i n g  d e fe c t  in  
the h e p a tic  f le x u r e  su g g e s t iv e  o f  an adeno-carcinom a. 
L iver b iop sy  showed normal h i s t o lo g ic a l  appearances o f  
the t i s s u e  removed. Laparotomy confirm ed th e  p resen ce  
o f c o lo n ic  carcinom a and th ere  was d ir e c t  spread  o f  the  
neoplasm in to  the l i v e r .  An i le o - t r a n s v e r s e  co lostom y
over 10  years and o f  l o s s
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r e s u lt e d  in  a g e n e ra l improvement w arran tin g  d isch a rg e  
from the w ards•
Comment. Apart from d o w n w a r d  d isp lacem en t o f  the organ  
by th e c h r o n ic  lung c o n d it io n , a c tu a l enlargem ent o f  
the l iv e r  by secondary m align ant d e p o s its  was confirm ed  
a t laparotom y; l iv e r  b io p sy , however., gave e s s e n t i a l l y  
normal h i s t o l o g i c a l  app earances.
Case D/Ij..
A. C ., a male aged 53 y e a r s , adm itted  to  h o s p ita l  
w ith  com p la in ts o f  p a in  in  the back and in  the r ig h t  
h ip  which had p e r s is t e d  fo r  over 7 w eeks. There had 
been lo s s  o f  w e ig h t. No s ig n i f i c a n t  abn orm ality  was 
found on exam ination  apart from ev id en ce  o f  r e c e n t  l o s s  
o f  w eight and e a r ly  c lu b b in g  o f  th e  f in g e r s  and t o e s .  
R a d io lo g ic a l exam ination  o f  h i s  sk e le to n  a t t h i s  tim e  
showed no abnorm ality  but changes were seen  in  th e  lu n gs  
c o n s is t e n t  w ith  c a r c in o m a to s is . About a fo r tn ig h t  
l a t e r ,  fu r th e r  x -r a y s  o f  the s k e le to n  were taken and 
showed f o c i  in d ic a t in g  secondary m align ant d e p o s its  in  
the lumbar v e r te b r a e . The l i v e r  was now s l i g h t l y  
en la rg ed  and a s p ir a t io n  b io p sy  was perform ed. S e c t io n s  
o f  t h i s  m a te r ia l  showed normal appearances apart from 
m ild  f a t t y  changes; th ere  was no ev id en ce  o f  m align an t  
i n f i l t r a t i o n .  Death occurred  a month la t e r  and, a t  
p o st mortem, prim ary carcinom a o f  th e  pancreas was found  
w ith  numerous secondary d e p o s its  in  th e  l i v e r  as w e ll  
as throughout the abdominal c a v it y  and i n  th e  lu n g s .
Comment. In t h i s  c a s e , the p resen ce  o f  normal 
h i s t o lo g ic a l  appearances in  a b io p sy  specim en from an 
en larged  l iv e r  was fu r th e r  ev id en ce  in  favour o f  
m alignant d e p o s its  as the cause o f  th e  hepatom egaly  
because the m a jo r ity  o f the o th er  cau ses o f  enlargem ent 
o f  t h is  organ g iv e  changes d i f f u s e ly  throughout and 
which can u s u a l ly  be r ec o g n ise d  in  a b io p sy  specim en.
Case D /5*
H. J . ,  an e ld e r ly  male o f  72 y e a r s . The p a t ie n t  
had vom ited up alm ost e v ery th in g  he had attem pted  to  e a t  
or drink in  th e  6 weeks p r io r  to  adm ission; the  
a p p e tite  had been l o s t  and he was in  an em aciated  
c o n d it io n . There ware en larged  g land s in  the l e f t  
su p r a -c la v ic u la r  r e g io n . The g a s t r ic  j u ic e  co n ta in ed  
a lte r e d  b lood  and r a d io lo g ic a l  exam ination  o f  the lu n gs  
showed the changes o f  c a r c in o m a to s is . There was smooth  
and regu lar  enlargem ent o f  the l i v e r  o f  m oderate degree  
and a sp ir a t io n  b iop sy  was perform ed. S e c t io n s  showed 
no f o c i  o f  secondary tumour and no oth er  s ig n i f i c a n t  
p a th o lo g ic a l change. No r a d io lo g ic a l  exam ination  o f
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the stomach was a ttem p ted  owing to  th e  p a t ie n t* s  weak 
c o n d it io n . About a fo r tn ig h t  la t e r  d ea th  o ccu rred .
At p o s t  mortem exam in ation  th ere  was found prim ary  
carcinom a o f  th e  low er end o f  the oesophagus sp read in g  
in to  th e  stomach and w ith  m e ta s ta t ic  d e p o s its  in  the  
l i v e r .
Comment. Like the p reced in g  c a s e ,  the absence o f  
s ig n i f i c a n t  p a th o lo g ic a l  changes in  a l i v e r  b io p sy  
specim en was tak en  as ev id en ce  in  fa v o u r  o f  m align an t  
d e p o s its  as th e  cause o f  th e  hepatom egaly.
Case P /6 .
J .  S . ,  aged 7ii y e a r s , adm itted  fo r  I n v e s t ig a t io n  o f  
d iarrh oea  which had f lu c tu a te d  in  s e v e r i t y  fo r  5 months 
and which was a s s o c ia te d  w ith  lo s s  o f  w e ig h t. Mucus 
and b lood  had been p r e sen t In th e  s t o o l s .  Exam ination  
showed em a c ia tio n , m oderate and nodular hepatom egaly, 
and a hard mass in  th e  rectum j u s t  w ith in  reach  o f  the  
exam ining f in g e r .  Endoscopy showed th e  mass a lm ost to  
e n c ir c le  the lumen and to  have a f r ia b le  and u lc e r a te d  
appearance. R e c ta l carcinom a w ith  l i v e r  m e ta s ta se s  
was d iagn osed . B iopsy o f  the l iv e r  gave a specim en  
c o n ta in in g  no m align ant d e p o s its  and showing no o th er  
s ig n i f ic a n t  p a th o lo g ic a l  ch an ges.
Comment. This ca se  I s  a fu r th e r  example o f  normal 
h i s t o lo g ic a l  f in d in g s  in  a l i v e r  b io p sy  specim en taken  
from an en larged  organ, such f in d in g s  b e in g  presum ptive  
ev id en ce in  favour o f  secon dary  m align ant d e p o s its  r a th er  
than o f  any o th er  cause fo r  the hepatom egaly.
Case D /7 »
Mrs. M. B ., a h ou sew ife  o f  fo r e ig n  e x tr a c t io n  aged  
75  y e a r s . She had exp erien ced  p e r s i s t e n t  upper 
abdominal pain  fo r  i± months b efo re  ad m ission ; the pain  
had been a s s o c ia te d  w ith  an orex ia  and n a u sea , b u t no w eigh t  
lo s s  had occu rred . Exam ination showed r eg u la r  
enlargem ent o f  the l iv e r  to  3 in ch es  below th e  c o s t a l  
m argin . There was m ild  hypochromic anaemia and 
h is ta m in e -fa s t  a ch lo rh y d r ia . O ccult b lood  was n o t  
p resen t in  th e  s t o o l s .  A sp ira tio n  b io p sy  showed the  
presen ce o f  e s ta b l is h e d  p e r ip o r ta l  c ir r h o s is  w ith  f ib r o u s  
i n f i l t r a t i o n  o f  th e  lo b u le s .  No n e o p la s t ic  changes 
were se e n . D esp ite  t h i s  e v id e n c e , the c l i n i c a l  su sp ic io n  
was o f  g a s t r o - in t e s t in a l  m alignancy and r a d io lo g ic a l  
exam inations attem pted; owing to  i n a b i l i t y  to  speak  
E n g lish , the p a t ie n t  cou ld  n o t co -o p er a te  and the r e s u l t s  
were u n s a t is fa c to r y . The appearances o f  the oesophagus 
su g g ested  the presen ce o f  v a r ic e s ;  th e  stomach cou ld  
n ot be p rop er ly  v i s u a l i s e d .
Case D/7* (Continued)
A second b io p sy  o f  the l iv e r  was c a r r ie d  out 10 days 
a f t e r  the f i r s t  and a g a in  th e  appearances were o f  a 
d if fu s e  f i b r o s i s  w ith ou t ev id en ce  o f  secon dary  
m alignancy* A few days la t e r  ja u n d ice  d eve lop ed  and, 
a f te r  a fu r th e r  f o r t n ig h t ,  th e  l i v e r  became fu r th e r  
en la rg ed  w ith  p a lp a b le  n o d u le s . A th ir d  b io p sy  was 
now c a r r ie d , puncture b e in g  d e l ib e r a t e ly  made in to  one 
o f  th e  n o d u le s . The specim en showed in v a s io n  o f  th e  
c ir r h o t ic  organ by carcinom a c e l l s  o f  an a n a p la s t ic  type  
whose o r ig in  co u ld  n o t be determ ined . The p a t ie n t  
was d isch arged  a t her own r e q u e st  and la t e r  d ie d  a t  
home. Autopsy was not perform ed.
Comment. The i n i t i a l  b io p s ie s  in  t h i s  case  were 
m islea d in g  owing to  th e  f a c t  th a t  th ere  were a p p a ren tly  
two p a th o lo g ie s ,  h e p a tic  c ir r h o s is  and secon dary  
c a r c in o m a to s is . A t h ir d  b io p sy  in to  a r e c e n t ly -d e v e lo p e d  
noddle in  th e  s t i l l  e n la r g in g  organ showed, how ever, 
a c tu a l n e o p la s t ic  c e l l s  in vad in g  the c ir r h o t ic  l i v e r .
Proof o f  the c l i n i c a l  d ia g n o s is  was th u s o b ta in ed .
Case D/ 8 .
P. D ., an en g in eer  o f  57 y e a r s , was adm itted  
because d u ll  p a in  in  the r ig h t  hypochondrim had p e r s i s t e d  
fo r  seven  weeks and had been a s s o c ia te d  w ith  in c r e a s in g  
dyspnoea and lo s s  o f  w e ig h t . Exam ination showed an 
em aciated  man w ith  obvious b r e a th le s sn e s s  and d i f f u s e  
d ir t y  brown p igm en ta tion  o f  th e  s k in .  The l i v e r  was 
hard, reg u la r  and exten d ed  to  the l e v e l  o f  the u m b ilic u s .  
The u r in e  was found in te r m it t e n t ly  to  c o n ta in  an e x c e s s  
o f  u r o b ilin o g e n . P u ll  r a d io lo g ic a l  exam ination  o f  the  
g a s t r o - in t e s t in a l  t r a c t  showed no ab n orm ality . B io­
chem ical l iv e r  fu n c t io n  t e s t s  w ith in  normal l i m i t s .
L iver puncture was c a r r ie d  out and fragm ents o f  
t i s s u e  o b ta in ed . D esp ite  the fragm en ta tion  i t  was c le a r  
th a t  the normal lo b u la r  a r c h ite c tu r e  was l o s t .  In one 
area the c e l l s  v a r ie d  g r e a t ly  in  s i z e ,  many b e in g  
b in u c le a te , and th e y  were arranged in  ir r e g u la r  columns 
and clum ps. A few m ito t ic  f ig u r e s  were s e e n , but 
a ty p ic a l  n u c le i  w ith  v a c u o les  were numerous. Another 
fragm ent o f  t i s s u e  was composed alm ost e n t i r e ly  o f  formed  
f ib r o u s  e lem en ts w ith  sm all d e e p ly  s ta in in g  c e l l s  
in c lu d ed , th e  l a t t e r  showing in  p la c e s  an a c in a r  
arrangement in d ic a t iv e  o f  new b i l e  duct fo rm a tio n . There 
were unduly numerous b lood  v e s s e l s  and, in  one v e in ,  
th ere  were l iv e r  c e l l s  ly in g  fr e e  in  the lum en. The 
appearances were In te r p r e te d  as th o se  o f  a prim ary  
hepatoma superim posed upon h ep a tic  f i b r o s i s  w ith  nodular  
h y p e r p la s ia .
The p a t ie n t f s c o n d it io n  s t e a d i ly  d e te r io r a te d  w ith  
p r o g r e ss iv e  em aciation  and the developm ent o f  a s c i t e s
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which req u ire d  r ep ea ted  p a r a c e n te s e s . Death occu rred  
th ree  months a f t e r  ad m ission  and p o st  mortem exam in ation  
showed a g r o s s ly  en la rg ed  l i v e r  (k ,0 0 0  g . )  composed 
alm ost e n t i r e ly  o f  firm  y e llo w  n od u les w ith , in  one a r e a , 
a s o f t i s h  red  n e c r o t ic  a r e a , w e l l  dem arcated. A g lan d  
a t the hilum  showed n e o p la s t ic  in vo lvem en t.
Comment. D ia g n o sis  in  t h i s  c a se  was alm ost im p o ss ib le  
on c l i n i c a l  grounds and no a id  cou ld  be o b ta in ed  from 
b io c h e m is try . The probable d ia g n o s is  appeared to  be o f  
ca rc in o m a to sis  o f  the l i v e r  secondary to  some o c c u lt  
l e s io n  i n ,  fo r  exam ple, th e  lungs or the g u t . The 
absence o f  b io ch em ica l ev id en ce  o f  h e p a tic  in s u f f i c i e n c y  
d e sp ite  the g ro ss  morbid anatom ica l changes was s t r ik in g .  
P ost mortem exam ination  confirm ed the b io p sy  d ia g n o s is  
o f  hepatoma superim posed upon a nodular h y p e r p la s ia .
Case D /9 •
E. H ., a m ale aged 1^ .0 years ad m itted  to  h o s p it a l  
w ith  gross em a c ia tio n , enlargem ent o f  the l i v e r  to  below  
the u m b ilic u s , a s c i t e s  and ja u n d ic e . He gave a h is to r y  
o f  e n u c le a t io n  o f  one eye two years p r e v io u s ly  because  
o f  a ,r tumour” . The u r in e  was found to  c o n ta in  p r o te in  
and b i l ir u b in ;  the r e a c t io n s  fo r  m elan in  were p o s i t i v e .
A sp ira tio n  b io p sy  o f  th e  l i v e r  was perform ed and 
s e c t io n s  showed m elanom atosis o f  th e  organ. The p a t ie n t  
d ied  a few  days la t e r ;  p erm ission  fo r  p o s t  mortem 
exam ination was r e fu se d .
Comment. D ia g n o sis  o f  m elanom atosis was made in  t h i s  
case on the p rev io u s h is to r y  o f  e n u c le a t io n  o f  an eye and 
on the presen ce  o f  m elan u ria . L iver b io p sy , how ever, 
a llow ed  h i s t o lo g ic a l  p roo f o f  p a r t ic u la r  v a lu e  in  the  
absence o f  p o st mortem exam in ation .
Case D /10 .
R. J . ,  a male aged JjO years exp erien ced  tr a n s ie n t  
l e f t - s i d e d  c h e s t  pa in  in  March, 19ij.7; t h i s  was fo llo w e d  
by a cough p rod u ctive  o f  sputum som etim es strea k ed  w ith  
b lood . An x -r a y  o f th e  lun gs showed no abn orm ality  in  
June. In e a r ly  A ugust, a n a e s th e s ia  o f  the l e f t  s id e  o f  
the fa c e  developed  to g eth er  w ith  d is te n s io n  o f  the upper 
part' o f  the abdomen a s s o c ia te d  w ith  continu ous e p ig a s t r ic  
p a in . Weight lo s s  was now e v id e n t . H oarseness o f  the  
v o ic e  appeared s h o r t ly  b e fo re  adm ission  in  m id-A ugust.
Examination showed c a c h e x ia , hard g land s above 
e ith e r  c la v ic l e  and Irreg u la r  enlargem ent o f  th e  l iv e r  
to  below the u m b ilicu s . There was s h i f t  o f  th e  h e a r t  
to  th e  l e f t  w ith  f la t t e n in g  o f  the l e f t  s id e  o f  the c h e s t
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which moved l e s s  f r e e l y  than th e  r ig h t .  P ercu ssio n  was 
im paired a t  the l e f t  base where tr a n sm itte d  v o c a l sounds 
were g r e a t ly  d im in ish ed  and th e  r e s p ir a to r y  murmur 
in a u d ib le . There was a r e c u r r e n t  la r y n g e a l nerve p a ls y  
on th e  l e f t  s i d e .  R a d io lo g ic a l  exam in ation  showed c o lla p s e  
o f  th e  l e f t  lower lob e and, by means o f  tomography, 
o b s tr u c tio n  to  the main bronchus o f  th e  a f f e c t e d  lob e  
w ith  g lan d u lar  enlargem ent in  fr o n t  o f  th e  c a r in a . No 
secondary d e p o s its  were seen  in  f i lm s  o f  th e  s k e le to n .
L iver b io p sy  gave a specim en w hich s e c t io n s  showed to  
c o n s is t  a lm ost e n t i r e ly  o f  sm a ll, h ig h ly  a n a p la s t ic  
carcinom atous c e l l s .  Death occurred  at th e  end o f  
A ugust, 19)4.7 • P erm ission  fo r  au top sy  was n o t o b ta in e d .
Comment. On c l i n i c a l  and r a d io lo g ic a l  grounds, th e  
d ia g n o s is  o f  prim ary bronchogenic carcinom a cou ld  h a r d ly  
be doubted, b u t l iv e r  b io p sy  gave f i n a l  p r o o f  o f  secon dary  
ca rc in o m a to sis  o f th e  l i v e r ,  e s p e c ia l ly  v a lu a b le  in  the  
absence o f  p o s t  mortem exam in ation .
Case D / l l .
M iss M. P . ,  aged 50 y e a r s , was ad m itted  com plain ing  
o f  nausea b e fo re  m eals o f  s ix  month*s d u r a tio n . During  
t h i s  time her b o w els , p r e v io u s ly  r e g u la r , had tended  to  
be c o n stip a te d  w ith  o c c a s io n a l bouts o f  d ia rrh o ea . There 
had been no lo s s  o f w e ig h t . Exam ination showed d i f f u s e  
dusky brown p igm en tation  and enlargem ent o f  the l iv e r  
to  below the u m b ilic u s , th e  organ b eing  s l i g h t l y  n o d u la r . 
L iver b iop sy  was c a r r ie d  out and showed e n t i r e ly  normal 
h i s t o lo g ic a l  appearances. In v iew  o f  t h i s  and o f  the  
bowel i r r e g u la r i t y ,  a bBrformed and showed a f i l l i n g  
d e fe c t  in  the p e lv ic  co lo n  in d ic a t iv e  o f  a carcinom a.
Comment. With gross hepatom egaly , l i v e r  b io p sy  s e c t io n s  
th a t appeared normal su g g ested  th a t the enlargem ent o f  
the organ was due to  secondary d e p o s its  o f  can cer . 
I r r e g u la r ity  o f bowel rhythm le d  to  th e  d is c o v e r y  o f  a 
prim ary c o lo n ic  neoplasm .
Case D /12 .
J . P . ,  a man o f  57 years who had p r e v io u s ly  en joyed  
rob u st h e a lth , was adm itted  to  a s u r g ic a l  ward w ith  a 
d ia g n o sis  o f  c ir r h o s is  o f the l i v e r .  He gave a h is t o r y  
o f  e p ig a s tr ic  d iscom fort w ith  p o s t  p ra n d ia l f la t u le n c e  
fo r  about two m onths. The a p p e t ite  was r e ta in e d  and 
th ere  had been no l o s s  in  w e ig h t.
Exam ination showed a ruddy w e ll-n o u r ish e d  man w ith  
ir r e g u la r  enlargem ent o f  th e  l i v e r  to  l j  in ch es  below the  
c o s t a l  m argin . At the req u est o f  the surgeon b io p sy  
o f  the l iv e r  was c a r r ie d  out and s e c t io n s  showed the
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the organ to  he invaded by m asses o f  adeno-carcinom a th e  
s tr u c tu r e  o f  which su g g ested  a g a s t r o - in t e s t in a l  prim ary  
l e s io n .  Subsequent r a d io lo g ic a l  exam in ation s demons­
tr a te d  the p resen ce  o f  carcinom a o f  th e  stom ach.
Comment. In t h i s  c a se  o f  hepatom egaly in  an e ld e r ly  man 
l i v e r  a s p ir a t io n  b io p sy , c a r r ie d  out fo r  d ia g n o s t ic  
p u rp oses, showed the organ to  be  th e  s e a t  o f  m e ta s ta se s  
from a prim ary adeno-carcinom a su b seq u en tly  d isco v e re d  
in  the stom ach.
Case D /13 .
Mrs E. 1 . ,  a housekeeper o f  55 y e a r s , was adm itted  
in  coma. Prom r e l a t iv e s  th e  h is to r y  was ob ta in ed  o f  
stead y  d e te r io r a t io n  in  her h e a lth  in  th e  p r e v io u s  year  
accompanied by lo s s  o f  w e ig h t. S w e llin g  o f  the abdomen 
and le g s  had been p r e se n t fo r  th ree  w eeks. She had 
been a heavy consumer o f  a lc o h o l fo r  many y e a r s .
Examination showed f la c c id  l e f t  h e m ip le g ia , p r o p to s is  
o f the l e f t  ey e , g r o ss  enlargem ent o f th e  l i v e r  w ith  
a s c i t e s ,  and p i t t in g  oedema o f  the l e g s .  The p e r ip h e r a l  
a r te r ie s  were r e a d ily  p a lp a b le  and th e  b lood  p ressu re  
was 160/80 mm. The u r in e  gave r e a c t io n s  c o n s is t e n t  w ith  
the p resen ce  o f  m elan in . The plasma p r o te in s  were 
normal and th e  serum c o l l o i d a l  g o ld  curve 000000. L iver  
b io p sy  was c a r r ie d  out and s e c t io n s  showed th e  p resen ce  
o f  w e l l - e s t a b l is h e d  d if f u s e  f i b r o s i s  w ith  marked f a t t y  
changes in  th e  parenchymal c e l l s ;  c o n g e s t io n  o f  1he 
s in u so id s  was p r e sen t towards the c e n tr a l  v e in s .  In 
a d d it io n , a rea s o f  melanoma c e l l s  were p r e se n t , s in g ly  
and in  groups, throughout the specim en; th ere  appeared  
to  be r e a c t iv e  f i b r o s i s  around the n e o p la s t ic  e lem en ts .
Without s ig n i f i c a n t  changes, death  occurred  10 days 
a f t e r  ad m ission . P o st mortem exam ination showed 
throm bosis in  atherom atous c e r e b r a l a r t e r ie s ;  th e re  
was a m alignant melanoma o f th e  l e f t  ch oro id  w ith  
m eta sta ses  in  th e  l i v e r ,  h e a r t , lu n gs and peritoneum .
Comment. Apart from th e in tr a c r a n ia l  v a sc u la r  c a ta stro p h e  
which probably occasion ed  death  in  t h i s  c a s e ,  l i v e r  
b io p sy  was u t i l i s e d  to  in v e s t ig a te  the g r o ss  hepatom egaly  
p r e se n t . The p resen ce  o f  m elanom atosis was thus  
d is c lo s e d  and th e  chem ical r e a c t io n s  o f  th e  u r in e  then  
provided  fu r th er  e v id en ce .
Case 3)/14.
A. Zm , aged 65 y e a r s , was adm itted  w ith  a h is to r y  
o f pa in  in  the lumbar r e g io n , th ig h s  and l e f t  sh ou ld er  
fo r  f i v e  weeks a s s o c ia te d  w ith  r e tr o s te r n a l  pa in  and 
cough p rod u ctive  o f b lo o d -s ta in e d  sputum, d y su r ia  and
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l o s s  o f  w e ig h t. Exam ination showed ev id en ce  o f  
c o n s o lid a t io n  o f  th e  upper lo b e  o f  th e  l e f t  lung and o f  
em a c ia tio n . The l iv e r  was n o t en larged  and th e re  were 
no p a lp a b le  lymph g la n d s .
E a d io lo g ic a l  exam in ation s showed an ir r e g u la r  
narrowing o f  th e  l e f t  main bronchus w ith  c o l la p s e  o f  the  
ie^ tru p p er  lo b e . The serum c o l l o i d a l  g o ld  curve showed 
s l i g h t  abnorm ality  ( 2 0 0 0 0 0 ) bu t th e  plasm a prothrom bin  
ind ex  was norm al (106/b). L iver a s p ir a t io n  b io p sy  
dem onstrated in v a s io n  o f  th e  organ by h ig h ly  a n a p la s t ic  
c e l l s  whose o v a l appearance su g g ested  o r ig in  from a 
bronchogenic carcinom a.
Comment. The d ia g n o s is  o f  bronchogenic carcinom a in  t h i s  
c a se  was e s ta b lis h e d  by r a d io lo g ic a l  e v id e n c e . On 
c l i n i c a l  grounds involvem ent o f  the l i v e r  by m e ta s ta se s  
was su sp ected  d e s p ite  absence o f  enlargem ent o f  th e  
organ; b io p sy  served  to  confirm  t h i s  su sp ic io n  and, 
fu r th e r , to  add h i s t o l o g i c a l  co n firm a tio n  o f  th e  p resen ce  
o f  m alignancy.
Case D / i 5 .
R. H ., a m aster sp r in gsm ith  o f 46 y e a r s , was adm itted  
w ith  a h is to r y  o f  l e f t  hypochondriac p a in , c o n s t r ic t io n  
o f  the c h e s t  and p a in s in  the sh ou ld er g ir d le  and lumbar 
reg io n  fo r  f i v e  m onths. He had l o s t  w e ig h t.
Exam ination showed em a cia tio n , oedema o f  the l e g s  
and th ig h s , enlargem ent o f th e  l i v e r  to  2 in ch es  below  
th e  c o s t a l  margin and ev id en ce  o f  a s c i t e s .  R a d io lo g ic a l  
exam inations showed a mass in  the hilum  o f  the l e f t  lung  
and changes in  th e  s p in a l  column in d ic a t iv e  o f  m align ant  
m e ta s ta se s . A sp ira tio n  b io p sy  o f  th e  l i v e r  was perform ed  
and s e c t io n s  showed in v a s io n  o f  the organ by m asses o f  
a n a p la s t ic  c e l l s .  Temporary symptomatic b e n e f i t  w ith  
n o ta b le  r e l i e f  from pain  fo llo w ed  a cou rse  o f  n itr o g e n  
m ustard. The p a t ie n t  was enabled to  le a v e  th e  ward 
on ly  to  retu rn  a f t e r  aaweek b ecau se  o f  the o n se t  o f  
p a r a p le g ia . A fu r th e r  cou rse  o f n itr o g e n  mustard  
r e s u lte d  in  d e f in i t e  le s s e n in g  o f  the p a r a ly s is  b u t  
stea d y  d e te r io r a t io n  o f  the g e n e r a l c o n d it io n  was 
p r o g r e ss iv e  to  death s h o r t ly  a fterw a rd s .
At p o s t  mortem exam ination the d ia g n o s is  o f  broncho­
g en ic  carcinoma was confirm ed, th e  prim ary le s io n  b e in g  
found in  the l e f t  upper bronchus and secondary d e p o s its  
in  th e  l iv e r  and in  v a r io u s  b on es .
Comment. The r a d io lo g ic a l  ev id en ce  o f  l e s io n s  in  the  
lung and in  v a r io u s bones p o in ted  s tr o n g ly  to  th e  p resen ce  
o f  a b ro n c h ia l neoplasm  w ith  m e ta s ta se s , b u t a s p ir a t io n  
b io p sy  o f  the l iv e r  provided h i s t o l o g i c a l  p roo f o f
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Comment. (C ontinued) 
c a r c in o m a to s is .
Case d /1 6 .
P. McG., 63 y ea rs  o ld , w ith  a h is to r y  much o f which  
was c u l le d  from r e l a t i v e s .  He had com plained o f  
e p ig a s tr ic  d iscom fort fo r  about a month and had vom ited  
about once a day fo r  a week or so b e fo r e  a d m iss io n . Loss 
o f f l e s h  had been ob served . HaematemeSSs had occu rred  
fou r days p r e v io u s ly  and had been rep ea ted  on th e  day 
b e fo re  adm ission; th e  s t o o l s  had been b la c k  during  
th e se  few days during which m ild  c o n fu s io n  had been  
n o t ic e d . There was no p rev io u s h is to r y  o f  d y sp ep sia  or 
other r e le v a n t  i l l - h e a l t h .
Exam ination showed an em aciated man m a n ife s t in g  m ild  
m ental c o n fu s io n . No abnorm ality  was o th erw ise  p r e se n t  
a t  th e  tim e o f  adm ission  but th e  l i v e r  en larged  w h ils t  
under o b serv a tio n  and th e  low er edge e v e n tu a lly  reached  
over an in ch  below  the c o s t a l  m argin. The u r in e  was 
norm al. The fa e c e s  co n ta in ed  o c c u lt  b lo o d . Anaemia 
was p r e sen t (red  c e l l s  S ,8 0 0 ,0 0 0 /c .m m ., haem oglobin 73%) 
and th ere  was no resp on se  to  iron  th erap y . Owing to  
f a in t n e s s ,  s a t i s f a c t o r y  barium m eal exam in ation s co u ld  
n o t be c a r r ie d  through , but no ab n orm ality  was seen  in  
the a v a i la b le  f i lm s  o f th e  lu n g s and g a s t r o - in t e s t in a l  
t r a c t .  A sp ira tio n  o f g a s t r ic  f a s t in g  ju ic e  showed the  
l a t t e r  to  co n ta in  no f r e e  HC1 and no b lo o d . The plasm a  
prothrom bin ind ex  was estim a ted  a t  92% and l iv e r  b io p sy  
was c a r r ie d  o u t . The h i s t o l o g i c a l  appearances o f  th e  
s e c t io n s  were norm al.
In crea sin g  m ental co n fu sio n  a s s o c ia te d  w ith  n o is in e s s  
and a g g r e ss iv e n e ss  com pelled  h i s  rem oval to  m ental 
o b serv a tio n  wards. In the few days b e fo r e  d isch a rg e  
scan ty  haem optyses were ob served .
Comment. Prom th e lo s s  o f w e ig h t and the hepatom egaly, 
a probable d ia g n o s is  o f secondary m align ant d is e a s e  o f  
th e  l iv e r  was in d ic a te d . P e r s is te n c e  o f  o c c u lt  b lood  in  
the fa e c e s  su ggested  a g a s t r o - in t e s t in a l  s i t e  fo r  th e  
primary le s io n ;  th e  occurrence o f haem optysis req u ired  
the c o n s id e r a tio n  o f  a promary bronchogenic carcin om s.
The presen ce  o f  m ental symptoms in d ic a te d  th e  p o s s i b i l i t y  
o f c e r e b r a l m e ta s ta se s . I t  was hoped th a t  a s p ir a t io n  
b io p sy  o f  the en larged  l i v e r  m ight confirm  the p resen ce  
o f  carc in om atosis  o f  the organ b u t no abn orm ality  was 
seen  in  s e c t io n s  o f  the b io p sy  m a te r ia l.
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Mrs M. McC., a h ou sew ife  aged y e a r s . C om plaints 
o f  p a r a e s th e s ia e  o f  th e  e x tr e m it ie s  fo r  3 m onths; o f  
fa t ig u e  and dyspnoea on e x e r t io n  fo r  2 m onths; o f  
in c r e a s in g  lo s s  o f  a p p e t i t e .  Exam ination showed lem on- 
y e llo w  p a l lo r ,  a sp le e n  j u s t  p a lp a b le , a smooth ton gu e, 
a s o f t  a p ic a l  s y s t o l i c  murmur and an in t a c t  nervous  
system* Red c e l l  count 9 3 0 ,0 0 0 /cu .m m ., haem oglobin  
2 5 ^ S a h li  (co lo u r  index o f  1 * 3 )> mean corp u scu lar  
volume 118 cu ./ju , mean corp u scu lar  haem oglobin  
c o n c en tr a tio n  3i}.^, le u c o c y te s  2 ,0 0 0 /cu,mm. B lood smear
showed t y p ic a l  m a cro cy tic  p ic tu r e  w ith  o c c a s io n a l  
n u c le a ted  red  c e l l s .  L iver fu n c tio n  t e s t s  norm al. 
H ista m in efa st a ch lo rh y d r ia . S te r n a l marrow h y p e r c e l lu la r , 
m e g a lo -b la s t ic . L iver b io p sy  showed f a t t y  ch an ges.
Response to  a p o ten t p a r e n te r a l l i v e r  e x tr a c t  was 
o p tim a l, a r e t ic u lo c y t e  c r i s i s  rea ch in g  A second
l iv e r  b io p sy  was c a r r ie d  out when the r e d  c e l l  count had 
reached 3 >6l0,000/cu.m m . and in  t h i s  specim en th e re  was 
no s ta in a b le  f a t .  The g en era l a r c h ite c tu r e  o f  th e  
l i v e r ,  apart from the f a t t y  changes and th e  p resen ce  o f  
sca n ty  d e p o s its  o f  h aem osid er in , was normal on b o th  
o c c a s io n s .
Comment. L iver b io p sy  was undertaken in  t h i s  c a s e ,  which  
showed a l l  the c l a s s i c a l  fe a tu r e s  o f  A ddisonian p e r n ic io u s  
anaem ia, as p a r t  o f  a sy s tem a tic  in v e s t ig a t io n  in to  
h ep a tic  fu n c tio n  and p a th o logy  in  sev ere  anaem ia. 
B iochem ical t e s t s  showed no d e v ia t io n  from the norm al, 
but b io p sy  r e v e a le d  d e f in i t e  f a t t y  changes which a p p a ren tly  
c le a r e d  r a p id ly  a f t e r  the a d m in is tr a tio n  o f  l i v e r  e x tr a c t  
and w h ile  the b lood  l e v e l  was s t i l l  o n ly  ^ , 600,000  
e ry th r o cy te s  per cu.mm.
Case E /2 .
J .  J . ,  a West A fr ican  m ining en g in eer  (w h ite )  was 
adm itted to  a s u r g ic a l  ward as a case  o f  ja u n d ice  w ith  
the fo llo w in g  h is to r y .  F ive days p r e v io u s ly  he had had 
an a tta ck  o f  sh iv e r in g  accompanied by headache and 
fo llo w ed  by p rofu se  sw eatin g  which he a t tr ib u te d  to  
m alaria  and fo r  which he tr e a te d  h im se lf  w ith  q u in in e  
and mepacrine fo r  3 days. Two days b e fo re  ad m ission  he 
su ffe r e d  acute e p ig a s t r ic  p a in  w ith  vom itin g  and d ia r rh o ea . 
He then n o t ic e d  th a t  h is  u r in e  became v ery  dark in  c o lo u r .  
He s ta te d  th a t fo r  the p rev io u s year he had tak en  5 g r .  
q u in ine each n ig h t aiid 10 g r . b i-w e e k ly  as a p r o p h y la c tic  
measure a g a in s t  m a lar ia ; two months b e fo re  a d m issio n , on 
jo in in g  sh ip  to  retu rn  to  t h i s  cou n try , he took  a course  
o f  3 t a b le t s  o f  m epacrine (0 .1  G .) d a i ly  fo r  10 days and 
then d isco n tin u ed  a l l  su p p ress iv e  m easures. On a r r iv a l  
in  t h i s  country he had a t y p ic a l  m a la r ia l a tta c k  which
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he cured by 10 gr* qu in in e  and i  t a b le t  m epacrine d a i ly  
fo r  3 days.
Exam ination showed marked p a l lo r  w ith  m oderate 
i c t e r u s ,  s l i g h t  hepatom egaly and a b a r e ly  p a lp a b le  s p le e n .  
The u r in e  co n ta in ed  oxyhaem oglobin. B lood exam ination  
showed red c e l l s  2 ,2 9 0 ,0 0 0 /o u . mm. and haem oglobin 30$ 
w ith  w h ite  c e l l s  4 ,0 0 0 /c u . mm. P rolonged sea rch  o f  
b lood  smears r e v e a le d  sc a n ty  r in g  forms o f  Plasmodium  
fa lciparum ; one ’c r e s c e n t 1 was se e n . The red  c e l l s  
showed a n is o c y to s is  w ith  p o lychrom atic  pseudom acrocytes  
and ? m icro sp h ero cy tes . R e t ic u lo c y te s  numbered 5%. A 
red c e l l  f r a g i l i t y  t e s t  showed i n i t i a l  l y s i s  a t  0*48%
NaCl and c o m p le te ] ly s is  a t  0 .3 4 $ ; q u a n tit iv e  a n a ly s is  
showed a d e f i n i t e l y  in c re a se d  f r a g i l i t y  in  the range  
0 .4 8  -  0 .4 4 $  NaCl. The s t e r n a l  marrow was a c t iv e  and 
n o rm o -b la stio  w ith  much p a r a s i t ic  d e b r is .
L iver b io p sy  on adm ission  showed c o n g e s t io n  o f  the  
b i l e  c a n a l ic u l i  w ith  b i l e  p igm ent, the l a t t e r  a ls o  b e in g  
p resen t in  many o f th e  l iv e r  c e l l s .  Some o f  the K tlpffer  
c e l l s  were seen  to  c o n ta in  m a la r ia l p igm ent. H aem osiderin  
was s l i g h t l y  in crea sed  in  amount.
The p a t ie n t  was tr e a te d  by b lood  tr a n s fu s io n ,  
mepacrine and a s c a le  p rep a ra tio n  o f  ir o n . R esponse was 
s a t i s f a c t o r y  and he was d isch arged  w ith  a haem oglobin o f  
62$. fo llo w e d  as an o u t -p a t ie n t  h i s  b lood  la t e r  
rega in ed  normal l e v e l s .  P ro p h y la c tic  p a lu d r in  therap y  
was commenced on h is  re tu rn  to  A fr ic a .
Comment. L iver  b io p sy  was perform ed in  t h i s  c a se  o f  
blackw ater fe v e r  la r g e ly  fo r  academic rea so n s and showed 
the pigm entary d istu rb a n ces  to  be a n t ic ip a te d  a f t e r  such  
a sudden in tr a v a se u la r  h aem olytic  c r i s i s .
Case E /3 .
Mrs I . A .,  a h ou sew ife  aged 34 y e a r s , was s u c c e s s ­
f u l l y  tr e a te d  by anahaemin in j e c t io n s  f i v e  y ea rs  p r e v io u s ly  
as a ca se  o f  'p e r n ic io u s  anaem ia'; r e la p s e  on two 
subsequent o cca s io n s  was s im i la r ly  r e l ie v e d  and in j e c t io n s  
o f  l iv e r  e x tr a c t  had been g iv en  r e g u la r ly  every  2 -4  weeks 
during the two years b e fo r e  the p r e se n t a d m issio n .
D esp ite  th e se  in j e c t io n s  symptoms o f  f a t ig u e ,  dyspnaea, 
p a llo r  w ith  s l i g h t  y e llo w  t in g e ,  and g l o s s i t i s  appeared  
and in crea sed  during the few months b e fo r e  a d m iss io n . Two 
y ea rs p r e v io u s ly  thyroidectom y was perform ed b ecause o f  
symptoms o f th y r o to x ic o s is .
P h y s ic a l exam ination r e v e a le d  no ab n orm ality  o th er  
than p a llo r  w ith  s l i g h t  d ir t y  lemon t in g e ,  g l o s s i t i s  and
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prom inence o f  th e  e y e s . B lood cou n ts were red  c e l l s
1 ,4 8 0 ,0 0 0  per c.m m ., haem oglobin 46%, co lo u r  in d ex  1 .6 5 ,  
r e t ic u lo c y t e s  l e s s  than 1% and w h ite  c e l l s  5 ,400  per  
c.mm, A s ta in e d  f i lm  showed marked a n is o c y t o s is  w ith  
p o ik i lo c y te s  and w e l l - f i l l e d  m a cro cy tes . The s t e r n a l  
marrow was h ig h ly  c e l l u l l a r  and e r y th r o p o ie s is  fr a n k ly  
m e g a lo b la s t ic . Free HC1 was p r e se n t  in  th e  g a s t r ic  
ju ic e  a f t e r  in j e c t io n  o f  h is ta m in e . A s in g le  in j e c t io n  
o f a known p o te n t b atch  o f anahaemin provoked a 
r e t ic u lo c y t e  resp on se  o f  6% b u t th ere  was no r i s e  in  th e  
red c e l l  or haem oglobin l e v e l s .  C holine c h lo r id e  was 
th e r e a f te r  g iv e n  o r a l ly  and p a r e n te r a lly  during 10 days 
w ith ou t e f f e c t  on th e  b lood  p ic tu r e ;  a s in g le  in j e c t io n  
o f anahaemin was g iv en  on the sev en th  day o f  c h o lin e  
therapy on the b a s is  th a t  the l a t t e r  m ight p o te n t ia t e  
the l i v e r ,  bu t no resp on se  occu rred . A l i v e r  b io p sy  
was c a r r ie d  out a f t e r  th e se  experim ents and s e c t io n s  
showed marked f a t t y  changes throughout the h e p a tic  
lo b u le s  to g e th er  w ith  the p resen ce  o f  h aem osiderin  in  
both  the l i t t o r a l  and the parenchym al c e l l s .  F o lio  a c id  
was th e r e a f te r  g iv en  in  d a i ly  dosage o f  20 mgm. o r a l ly  
and r e s u lte d  in  a maximum r e t ic u lo c y t e  resp on se  o f  62% 
and u lt im a te  r e s to r a t io n  o f  tne b lood  l e v e l s  to  n o r m a lity  
a f t e r  a phase o f  iro n  d e f ic ie n c y  had appeared and had 
been cou ntered  by a d m in is tr a tio n  o f fe r r o u s  su lp h a te .
The a e t io lo g y  o f  t h i s  anaemia being o b scu re , fu r th e r  
in v e s t ig a t io n s  were c a r r ie d  o u t . Fat b a la n ce  e s t im a tio n s  
on d a ily  in ta k e s  o f  50 G. and o f  150 G. f a t  showed normal 
r e s u l t s  as d id  rep ea ted  g lu c o se  to le r a n c e  c u r v e s . R adio­
graphy o f  th e  i n t e s t i n a l  t r a c t  r e v e a le d  no ab n orm ality .
The b a s a l m etab o lic  r a te  was e stim a ted  on s e v e r a l  
o c ca s io n s  and v a r ie d  from -2  to  + 2 0 . R elapse o f  th e  
b lood  c o n d it io n  occurred on t r i a l  s u b s t i tu t io n  o f  f o l i c  
a c id  by anahaemin w h ils t  the p a t ie n t  was tak in g  an 
adequate d ie ta r y .
Comment. In t h i s  obscure c a se  o f  m e g a lo b la s t ic  anaem ia, 
blame cou ld  n o t be p la ced  on n u t r i t io n a l  f a c t o r s ,  on 
d e f ic ie n c y  o f  ' in t r i n s i c  f a c t o r 1 , on d e fe c t iv e  i n t e s t i n a l  
ab sorp tion  or on r e f r a c to r in e s s  o f  th e  marrow. L iver  
b io p sy  showed a f a t t y  l iv e r  in  which th e  d e p o s its  o f  f a t  
had n o t ap p aren tly  r e so lv e d  on the a d m in is tr a tio n  o f  
c h o lin e  c h lo r id e ;  th ere  were a ls o  c o n s id e r a b le  amounts 
o f haem osiderin  in  th e  organ. I t  i s  d i f f i c u l t  to  
a sc r ib e  the f a t t y  changes oth er  than to  the e f f e c t s  o f  
anaem ia•
Case E /4 .
Mrs J . C ., a hou sew ife  o f  71 y e a r s , was adm itted  
w ith  w eakness, dyspnoea on e x e r t io n , s w e ll in g  o f  th e
Case s / 4 . (Continued)
a n k le s , a n o rex ia  and p a l lo r  o f  th r ee  m onths1 d u ra tio n .
She had p r e v io u s ly  enjoyed  e x c e l le n t  h e a lth .  Exam ination  
showed good n u t r i t io n a l  s t a t u s ,  marked p a l lo r  w ith  a 
s l i g h t  y e llo w  t in g e ,  p i t t i n g  oedema o f  the l e g s ,  a 
s y s t o l i c  murmur a u d ib le  over th e  whole o f  th e  praecordium  
and a b lood  p ressu re  o f  185/80  mm. There were no o th er  
abnormal p h y s ic a l  s ig n s .  B lood exam ination  showed red  
c e l l s  1 ,5 6 0 ,0 0 0  per c.m m ., haem oglobin 46%, c o lo u r  in d ex  
1 .5 ,  r e t ic u lo c y t e s  l e s s  than 1%, and w h ite  c e l l s  5 ,000  
per c.mm. Marrow exam ination  showed e r y th r o p o ie s is  to  
be m e g a lo b la s t ic . There was h is ta m in e - fa s t  a c h lo r h y d r ia . 
An exp erim en ta l p er io d  o f  c h o lin e  a d m in is tr a t io n , o r a l ly  
and in tr a v e n o u s ly , f a i l e d  to  a f f e c t  the b lo o d  p ic tu r e  
apart from a r i s e  in  the r e t ic u lo c y t e  count to  2.5%.
L iver puncture was perform ed b e fo r e  the p e r io d  o f c h o lin e  
therapy which la s t e d  11 d ays. The specim en no abnormal­
i t y  ap art from some c o n g e s t io n  o f th e  s in u so id s ;  th e re  
were no f a t t y  changes and no obviou s d e p o s its  o f  haemo­
s id e r in .
A d m in istra tio n  o f a p o te n t  l i v e r  e x tr a o t  provoked a 
r e t ic u lo c y t e  resp on se  and u lt im a te  r e s t o r a t io n  o f  the  
b lood  p ic tu r e  to  norm al.
Comment. In t h i s  example o f  A ddisonian p e r n ic io u s  
anaem ia, l i v e r  b io p sy  showed the absence o f o b serv a b le  
f a t t y  changes in  the l i v e r  d e s p ite  th e  p resen ce  o f  a 
co n sid er a b le  degree o f anaem ia. The f a i lu r e  o f c h o lin e  
to  provoke any h a em a to lo g ica l resp on se  may be c o r e la te d  
w ith  th e  absence o f  d e p o s its  o f  f a t  in  th e  l i v e r  and the  
c a se  may be compared w ith  c a se  E /6 .
£ a se _ E /5 .
Mrs J . K ., was adm itted  in  1946 a t  the age o f  68 
y e a r s . She com plained o f dyspnoea on e x e r t io n , lo o s e n e s s  
o f  th e  b o w els , g l o s s i t i s  and an o rex ia  d ev e lo p in g  during  
the p rev io u s year; in  a d d it io n  th ree  a t ta c k s  o f  'lum bago' 
had occurred in  the four months b e fo r e  a d m iss io n . she  
gave a long  h is to r y  o f i l l - h e a l t h  d a tin g  from a g a l l ­
b ladder op era tio n  in  1918 s in c e  when her d i e t ,  owing to  
am in d e f in i t e  d y sp ep sia , had been s e l f - l i m i t e d  to  w h ite  
meat and m ilk  puddings, w ith  an o c c a s io n a l v e g e ta b le  and 
a few p o ta to e s . In 1944 she was operated  upon b ecau se  
o f  i n t e s t i n a l  o b s tr u c tio n  and h er  a p p e t ite  then  became 
v e ry  poor; a m ilk  d ie t  had been her means o f su sten an ce  
s in c e  the o p e r a tio n .
Exam ination showed a v ery  p a le  woman o f  poor 
n u tr i t io n  w ith  s l i g h t  enlargem ent o f  the h e a r t to  th e  
l e f t .  There was moderate ta ch y ca rd ia  and o c c a s io n a l  
e x tr a - s y s t o le s  in terru p ted  the r e g u la r it y  o f  the p u lse ;
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a m od erate ly  lou d  a p ic a l  s y s t o l i c  murmur was p r e s e n t .  
There were no o th er  abnormal p h y s ic a l  f in d in g s .
Exam ination o f  th e  b lood  showed red  c e l l s  800 ,000  
per c.m m ., haem oglobin 2 7% and w h ite  c e l l s  IpljPO per  
c.mm. S te r n a l marrow exam in ation  showed fr a n k ly  
m e g a lo b la s t ic  e r y t h r o p ie s i s . There was h is ta m in e - fa s t  
a c h lo rh y d r ia . L iver  b io p sy  showed normal a r c h ite c tu r e  
o f  th e  organ w ith  m oderate amount o f  f a t  in  th e  c e l l s  
o f  th e  in n er  tw o -th ir d s  o f  th e  lo b u le s ; h aem osid er in  
gran u les were p r e se n t  in  m ost o f  th e  l i t t o r a l  c e l l s  but 
were absen t from th e  parenchymal c e l l s .
I n je c t io n s  o f  a known p o te n t co n cen tra ted  l i v e r  
e x tr a c t  produced a p ro lon ged  ir r e g u la r  low -grade  
r e t ic u lo c y t e  resp on se  and a v ery  s lu g g is h  r i s e  in  th e  
red  c e l l  count (from  8 0 0 ,0 0 0  to  1 , 5 0 0 ,0 0 0  in  21  d a y s ) .  
C oncentrated  l i v e r  e x tr a c t  was th e r e a f t e r  g iv en  o r a l ly  
w ith  a c c e le r a t io n  in  th e  red  c e l l  in c r e a s e  to  1^ .,2 1 0 ,0 0 0  
per c.mm. a f t e r  a fu r th e r  s ix  w eek s, th e  r e t ic u lo c y t e  
count su b s id in g  to  below  u n ity  a f t e r  th r e e  weeks o f  th e  
o r a l th erap y  w ith ou t a d e f in i t e  'secondary* peak b e in g  
m a n ife s t •
R a d io lo g ic a l exam ination  o f  t h e  s k e le to n  showed 
changes in  lumbar v e r teb ra e  c o n s is t e n t  w ith  th e  p resen ce  
o f  m e ta s ta t ic  carcinom atous d e p o s it s ;  rep ea ted  
c l i n i c a l  and r a d io lo g ic a l  exam in ation s f a i l e d  to  r e v e a l  
a prim ary l e s io n  e ith e r  in  th e  g a s t r o - in t e s t in a l  t r a c t ,  
th e  lu n g s , th e  b r e a s ts  or p e lv ic  organ s, or e lsew h ere ;  
th e  b en z id in e  t e s t  on th e  fa e c e s  was c o n s i s t e n t ly  
p o s i t i v e ,  how ever, even when th e  p a t ie n t  was on a m ilk  
d i e t .
Comment. In  t h i s  ca se  o f  p e r n ic io u s  anaemia r e fr a c to r y  
to  p a r e n ter a l in j e c t io n  o f  a r e f in e d  l i v e r  e x tr a c t ,  o r a l  
a d m in is tra tio n  o f  l iv e r  gave a s a t i s f a c t o r y  r e sp o n se . 
L iver b iop sy  showed th a t  th e  organ was th e  s e a t  o f  
m oderate f a t t y  changes which were l e s s  marked than was 
a n t ic ip a te d  in  v iew  o f  th e  pro lon ged  d ie ta r y  inadequacy  
and th e  profound degree o f  anaem ia. Subsequent stu d y  
showed th e  p resen ce  o f  ca rc in o m a to sis  o f  th e  lumbar 
v erteb ra e  but no primary l e s io n  cou ld  be d isc o v e r e d ; i t  
i s  p o s s ib le  th a t  m alignancy was r e s p o n s ib le ,  a t  l e a s t  in  
p a r t , fo r  th e  r e fr a c to r in e s s  o f  th e  anaem ia.
Case E /6 .
Mrs M. S . ,  a h ou sew ife  aged 65 y e a r s . T his woman 
f i r s t  develop ed  symptoms o f  anaemia (p a l lo r  w ith  
dysponoea on e x e r tio n )  a t th e  age o f  59 y ea rs when a 
c l i n i c a l  d ia g n o s is  o f  p e r n ic io u s  anaemia and a cou rse  o f
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te n  l i v e r  in j e c t io n s  g iv en  w ith  s a t i s f a c t o r y  c l i n i c a l  
improvement. Therapy was not r e g u la r ly  m a in ta in ed  u n t i l  
two years l a t e r  when m onthly in j e c t io n s  were commenced 
and con tin u ed  u n t i l  about 6 months b e fo re  ad m ission  
whereupon c l i n i c a l  r e la p s e  o ccu rred . No resp o n se  had 
fo llo w e d  s e v e r a l  in j e c t io n s  o f  l i v e r  In th e  3 weeks 
b e fo re  ad m ission  and sh e  was ad m itted  as a c a se  o f  
p e r n ic io u s  anaemia in  r e la p s e  and r e fr a c to r y  to  
p a r e n te r a l l i v e r  th era p y . The d ie ta r y  had been ad eq u ate.
Exam ination showed an a p p a ren tly  w e l l  n ou rish ed  
woman w ith  g ro ss  p a l lo r  and s l i g h t  l ig j i t  y e llo w  c o lo u r ­
a t io n  o f  th e  s k in . The l iv e r  c o u ld  be f e l t  j u s t  to  
ex ten d  below th e  r ig h t  c o s t a l  m argin; th e r e  were no o th er  
abnormal p h y s ic a l  s ig n s .  Exam ination o f  th e  b lood  
showed red  c e l l s  1 ,3 0 0 ,0 0 0 /cu.m m ., haem oglobin U0% S a h li  
(l00% -  1Jj..O G .) ,  co lo u r  index 1 . 5 , P .C .V . 16%m.,C.V.
12U cu . jJl , r e t ic u lo c y t e s  l e s s  than 1 %, and w h ite  c e l l s  
ij .,o00 /cu . mm. A s ta in e d  f i lm  showed w e l l  s ta in e d  
m acrocytes w ith  gross a n is o c y to s is  and p o i k i l o c y t o s i s . 
S te r n a l puncture r e v e a le d  a h ig h ly  c e l lu la r  marrow w ith  
fr a n k ly  m e g a lo b la s t ic  e r y t h r o p o ie s is .  Chemical t e s t s  
o f  l iv e r  fu n c t io n  were w ith in  normal l i m i t s .  There 
was h is ta m in e - fa s t  a c h lo rh y d r ia .
A known p o te n t 1re fin ed *  l i v e r  e x tr a c t  was g iv e n  as 
a s in g le  dose on 1 2 . 1 1 .^ 6  and th e r e  was a r e t ic u lo c y t e  
resp on se  r ea c h in g  on l 8 . l l . k 6 a 16 % peak. The b lood  
v a lu e s  reached  red  c e l l s  3 >o2 0 , 000/ c u .  mm. and haemo­
g lo b in  66% on 5 . 1 2 . 11,6 . L iver  a s p ir a t io n  b io p sy  was c a r r ­
ie d  out on 2 . 1 2 ^ 6  and s e c t io n s  showed th a t  w ell-m arked  
f a t t y  changes were p r e se n t;  th e r e  was no o th er  
h i s t o l o g i c a l  ab n orm ality .
The red  c e l l  count now cea sed  i t s  s te a d y  r i s e  a s  th e  
e f f e c t  o f  th e  s in g le  in j e c t io n s  wore o f f  and a d e f i n i t e  
downward tren d  was ob served . C holine was a d m in istered  
ex p er im en ta lly  b eg in n in g  on 1 1 .12  .[|,6 w ith  1 G. in tr a v e n ­
o u s ly  fo r  13 days fo llo w e d  by o r a l  dosage o f  15  G. d a l ly .  
There was a r i s e  in  th e  red  c e l l  count rea c h in g  a max­
imum o f  3 , 7 0 0 , 000/ c u .  mm. on 2 9 . 1 2 .^ 6  unaccompanied by 
a r e t ic u lo c y t e  r e sp o n se . On 2 8 .1 2 .J^ 6 a second  l i v e r  
b iop sy  served  to  show th a t  th e  organ was q u ite  f r e e  from  
d e te c ta b le  f a t t y  change or o th e r  ab n orm ality . F o llo w in g  
t h i s ,  th e  red  c e l l  count aga in  f e l l  s lo w ly  d e s p ite  th e  
con tin u ed  e x h ib it io n  o f  c h o lin e  which was th e r e fo r e  
d isco n tin u ed  and on l l . l - l j .7 fu r th e r  l iv e r  e x tr a c t  was 
g iv e n , th e  red  c e l l  count b e in g  now a t 2 ,9 0 0 , 000/ c u .  mm.
On 17 .1 .L 7  th e r e  was a r e t ic u lo c y t e  peak o f  7 % and th e  
blood v a lu e s  th e r e a f te r  p ro g ressed  to  reach  normal l e v e l s .  
Fat balance e s t im a tio n s  were su b seq u en tly  perform ed w ith  
normal r e s u l t s .
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Comment. In t h i s  ca se  o f  A ddison ian  p e r n ic io u s  anaemia 
l i v e r  b io p sy  was f i r s t  perform ed a f t e r  th e  r e d  c e l l  
count had been r a is e d  from 1 to  3 m i l l io n s ;  g r o ss  f a t t y  
changes were o b serv ed . A secon d  b io p sy  a f t e r  th e  count 
had r is e n  from 3 to  3*7 m i l l io n s  du rin g  th e  ad m in is­
t r a t io n  o f  c h o lin e  showed th e  absen ce o f  d e te c ta b le  f a t  
in  th e  org a n . F a tty  changes are s t a t e d ,  on p o st  
mortem e v id e n c e , to  be common in  se v e r e  anaem ias and are  
u s u a l ly  a t t r ib u te d  to  d im in u tion  in  th e  oxygen su p p ly  
o f  th e  h e p a t ic  c e l l s .  The r e s u l t s  record ed  in  t h i s  
ca se  su g g es t  th a t  c h o lin e  d e f ic ie n c y  p la y s  an im portant 
r o le  in  the p rod u ction  o f  f a t t y  changes and, fu r th e r ,  
th a t  such f a t t y  changes may im pair th e  e f f i c i e n c y  o f  
th e  l i v e r  in  u t i l i s i n g  th e  h aem op oietic  p r in c ip le .
Case E /7 »
G. H ., a r e t i r e d  lab ou rer  o f  77 y e a r s ,  was ad m itted  
w ith  a h is to r y  o f  i l l n e s s  which s t a r t e d  8 months 
p r e v io u s ly  fo l lo w in g  a bout o f  a lc o h o lism . Dyspnoea 
on e x e r tio n  w ith  r e a d i ly  induced fa t ig u e  was f i r s t  
n o t ic e d  and l a t e r  a p ro d u ctiv e  cough d ev e lo p ed . H is  
d ie t  had been m arkedly inad eq uate fo r  s e v e r a l years and 
th e r e  had been a r e g u la r  d a i ly  consum ption o f  a m oderate  
q u a n tity  o f  s p i r i t s .  Three months b e fo re  ad m ission  th e  
u r in e  had become n o t ic e a b ly  darker in  c o lo u r , t h i s  
abnorm ality  p e r s i s t in g  fo r  s e v e r a l  weeks b e fo r e  a normal 
hue was r eg a in e d . Two months b e fo r e  ad m ission  th ere  
appeared dark red  sp o ts  on th e  arms and e lsew h ere  on th e  
body, th e se  sp o ts  p e r s i s t in g .  Three weeks b e fo re  
adm ission  he had a se v e r e  e p i s t a x i s ,  a recu rren ce  o f  
which le d  to  c o l la p s e  and immediate ad m ission  to  the  
w ards.
Exam ination showed an e ld e r ly  man o f  poor n u t r i t io n ­
a l  s ta tu s  w ith  marked m ucosal p a l lo r .  Purpuric sp o ts
were p resen t d i f f u s e ly  over th e  body. S l ig h t  e n la r g e ­
ment o f  lymph nodes in  th e  a x i l l a e  and g r io n s  was n o te d . 
Other than ev id en ce  o f  a r t e r i o - s c l e r o s i s  and a b lood  
p ressu re  o f  ll±0/60  mm., no abnormal p h y s ic a l  s ig n  was 
p r e se n t . The u r in e  co n ta in ed  a s l i g h t  e x c e ss  o f  
u r o b ilin o g e n . Blood exam ination  showed red  c e l l s  
1 ,3 2 0 , 000/ c.mm ., haem oglobin 2 8 % and w h ite  c e l l s  2 , 800/  
c.mm. (polymorphs 2^%> lym phocytes 7 2 % and m onocytes 
K%). S te r n a l puncture showed th e  marrow to  be  f a t t y  
and g r o s s ly  h y p o c e llu la r , c o n s is t e n t  w ith  a d ia g n o s is  
o f a p la s t ic  anaem ia. On th e  th ir d  day in  h o s p i t a l ,  
broncho-pneumonia develop ed  and l e d  to  d ea th  U days 
l a t e r  d e sp ite  b lood  tr a n s fu s io n s  and p e n i c i l l i n  th e ra p y . 
L iver b iop sy  was c a r r ie d  out b e fo re  th e  o n se t o f  th e  
acu te  pulmonary I n fe c t io n  and s e c t io n s  showed c o n g e s t io n  
around the c e n tr a l  v e in s  w ith  d eg en era tio n  in  th e  
c e n tr ilo b u la r  c e l l s ;  th e r e  was no ev id en ce  o f  f a t t y  or 
f ib r o t ic  changes.
Post mortem exam ination confirm ed v a sc u la r
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s c l e r o s i s ,  marrow a p la s ia  and term in a l broncho-pneum onia. 
The l iv e r  was sm all (9 3 °  ) an(i  P&1© w ith  c lou d y
s w e ll in g ;  some r e c e n t b lood  c lo t  over th e  su r fa c e  o f  th e  
r ig h t  lo b e  was a s s o c ia te d  w ith  th e  b io p sy  pu ncture wound. 
The sp le e n  was sm a ll and a tro p h ic  w ith  f i b r o s i s  o f  th e  
p u lp . In th e  stomach th e r e  was a r e c e n t  lo n g itu d in a l  
u lc e r  ex ten d in g  2 .5  cm. from th e  c a rd ia c  o r i f i c e  towards 
th e  oesophagus; maemorrhage from t h i s  u lc e r  had f i l l e d  
the stomach w ith  b lo o d .
Comment. In  t h i s  c a s e  o f  a p la s t ic  anaemia ev id en ce  o f  
f a t t y  or f i b r o t i c  changes in  th e  l i v e r  was a n t ic ip a te d  
owing to  th e  se v er e  degree o f  anaem ia, th e  d e f e c t iv e  d ie t  
and th e  ch ron ic  a lc o h o lism . B io p sy , which was c a r r ie d  
out as p a rt o f  a resea rch  in to  h e p a t ic  changes in  
anaem ia, showed o n ly  some d e g e n e ra tiv e  changes i n  th e  
c e n tr i lo b u la r  c e l l s .  The l i v e r  was not f a t t y  and 
showed no ev id en ce  o f  f i b r o s i s .
Case E /8 .
I /C p l .  P . ,  a P o lish  s o ld ie r  o f  [jl y e a r s , was ad m itted  
a f te r  a fo r tn ig h t  o f  i l l n e s s  which in c lu d e d  ir r e g u la r  
p y r e x ia , m a la is e , cough > p a in s in  th e  c h e s t ,  back and 
lim b s, and r e c e n t  haem optysis and b le e d in g  from th e  gums. 
Exam ination showed p a l lo r ,  en larged  a x i l la r y  and in g u in a l  
g la n d s, and ev id en ce  o f p a tch y  c o n s o lid a t io n  in  th e  r ig h t  
lu n g . The u r in e  co n ta in ed  an e x c e ss  o f  u r o b il in o g e n .  
Blood v a lu e s  were red  c e l l s  1 ,5 9 0 ,0 0 0 /c .  mm., haem oglobin  
3 3 % and w h ite  c e l l s  2 , 100/c.mm . S te r n a l puncture w ith
stron g  a s p ir a t io n  su cceeded  In rem oving f le c k s  o f  
marrow which proved to  be f a t t y  and ex trem ely  h y p o c e l l-  
u la r .  A d ia g n o s is  o f  a p la s t ic  anaemia was thus  
e s ta b l is h e d . D e sp ite  t r a n s fu s io n s , p e n i c i l l i n ,  
p r o te o ly se d  l iv e r  and p y r id o x in , th e  cou rse  was s t e a d i ly  
d ow nh ill to  death th r e e  weeks a f t e r  ad m ission .
L iver b iop sy  was perform ed s h o r t ly  b e fo re  death  and 
s e c t io n s  showed normal a r c h ite c tu r e  w ith  c lou d y  s w e ll in g  
and m ild  f a t t y  changes in  some o f  th e  l iv e r  c e l l s . 
H aem osiderin was d e p o s ite d  in  some o f  th e  c e n tr i lo b u la r  
c e l l s  and s l i g h t  round c e l l  i n f i l t r a t i o n  o f  th e  p o r ta l  
t r a c t s  was e v id e n t . Post mortem exam ination  showed 
s c a tte r e d  p e te c h ia l  haem orrhages. The sp le e n  was 
en larged  ( l2 0  G .) and gave a p o s i t iv e  P ru ssia n  b lu e  
r e a c t io n . The l iv e r  weighed 1 ,7 0 0  G. was s o f t ,  y e llo w ­
is h  and gave a p o s i t i v e  r e a c t io n  fo r  ir o n ;  a la r g e  red  
c lo t  on th e  a n te r io r  su r fa c e  o f  th e  r ig h t  lo b e  was in  
r e la t io n s h ip  to  a jagged  puncture wound a few m i l l i ­
m etres in  le n g th . The k id n ey s were p a le  and f a i l e d  to  
g iv e  an iro n  r e a c t io n . H is t o lo g ic a l ly  th e  marrow was 
a p la s t ic ;  in  th e  l i v e r  d e g en era tiv e  changes were p resen t  
around the c e n tr a l v e in s .
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Comment. Ante mortem l i v e r  b io p sy  was c a r r ie d  out in  t h i s  
ca se  as p art o f  a r e se a rc h  p r o j e c t .  Two p o in ts  emerge 
from a stu d y  o f  the m a te r ia l;  f i r s t l y  th a t  th e  a n t ic ip a te d  
f a t t y  changes in  th e  organ were rem arkably s l i g h t  and, 
se c o n d ly , th a t th e  d e f i n i t e  d e g e n e ra tiv e  changes in  th e  
c e n tr i lo b u la r  zone n o ted  in  th e  p o s t  mortem specim en were 
absent in  th e  b io p sy  t i s s u e  taken  o n ly  a m atter  o f  hours  
b efore  d ea th .
Case E /9 .
J . H ., a m ale aged 71  y ea rs  was adm itted  com p lain in g  
o f  weakness w ith  dyspnoea on e x e r t io n . Three years  
p r e v io u s ly  he had been d iagn osed  as s u f f e r in g  from  
'p e r n ic io u s  anaemia' and had sp en t 18 months in  another  
h o s p i ta l  where treatm en t was by r ep ea ted  b lood  t r a n s fu s ­
io n s ;  s in c e  d isch a rg e  from t h i s  h o s p i t a l  he had had 
r eg u la r  l iv e r  in j e c t io n s .
Exam ination showed him to  be p a le  but w e ll-n o u r ish e d ;  
th e r e  was a f a in t  i c t e r i c  t in g e  and a few  purpuric sp o ts  
were p resen t on the sh o u ld e r s . Apart from s ig n s  o f  
ch ron ic  b r o n c h it is ,  p h y s ic a l  exam ination  was o th erw ise  
n e g a t iv e . Blood exam ination  showed red  c e l l s  9 3 °> 000/  
c.m m ., haem oglobin 2 .9  G ./100 m l . ,  M.C.V. 102 c . / t ,  M.C.H.C. 
3 1 %, r e t ic u lo c y t e s  1 . 5% and w h ite  c e l l s  2,lj00/c.ram . The 
marrow was n orm ob lastic  and not h y p o p la s t ic .  No resp o n se  
occurred to  any form o f  haem atin ic  th erap y  and th e  p a t ie n t  
was kept a l iv e  by r ep ea ted  b lood  t r a n s fu s io n s .
L iver a s p ir a t io n  b io p sy  was c a r r ie d  out and s e c t io n s  
showed m oderate f a t t y  changes w ith ou t a p p re c ia b le  f i b r o s i s ;  
d e p o s it io n  o f  iro n  pigm ent in  the l i v e r  c e l l s  was 
prom inent. Some months la t e r  th e  p a t ie n t  came to  p o s t  
mortem exam ination  in  a d i f f e r e n t  h o s p i t a l ;  a rep o rt  
s t a t e s  th a t  th e  marrow was then  a p la s t ic  and th a t  th e  lu n gs  
were the s e a t  o f  bronchfesfcatic ch an ges.
Comment. In  t h is  ca se  l iv e r  b io p sy  was c a r r ie d  out because  
o f  th e  “su sp ic io n  th a t ch ron ic  l i v e r  d is e a s e  u n d erlay  th e  
f a i lu r e  to  respond to  any form o f  h aem atin ic  th era p y . At 
th e  tim e o f  b io p sy , a p la s t ic  anaemia was not co n sid er ed  as  
a j u s t i f i a b l e  d ia g n o s is  because o f  the s l i g h t  r e t i c u lo -  
c y to s is  and o f  th e  apparent c e l l u l a r i t y  o f  the s t e r n a l  
marrow b iop sy  specim en.
Case E /10 .
j .  c . ,  aged 68, a r e t ir e d  a r t is a n ,  was adm itted  w ith  
a h is to r y  o f  dyspnoea on e x e r tio n  and a n orex ia  fo r  5 m onths. 
H is haem oglobin l e v e l  had p r e v io u s ly  been found to  be low  
and a c l i n i c a l  d ia g n o s is  o f  p e r n ic io u s  anaemia had been  
made. Seven in j e c t io n s  o f  l i v e r  e x tr a c t  had been g iv e n
Case E/10. (Continued)
p r io r  to  ad m ission  w ith ou t apparent e f f e c t .
Exam ination showed s a t i s f a c t o r y  n u t r i t io n  w ith  marked 
p a llo r  and a l i g h t  y e llo w  t in g e  in  the s k in .  The fa c e  
was s l i g h t l y  p u ffy  and th e r e  was p i t t i n g  oedema o f  the  
a n k le s . The tongue was n e ith e r  smooth nor r e d . The 
l i v e r  was s o f t  and e n la rg e d  about 1 in ch  below th e  c o s t a l  
m argin . The u r in e  co n ta in ed  no ab n orm ality . B lood  
exam ination showed red  c e l l s  1 , 570 , 000/ c . w m . , haem oglobin  
] |3# , M.C.V. 133 C*>H > r e t ic u lo c y t e s  l e s s  than 1% and w h ite  
c e l l s  2 ,200 /c.m m . S te r n a l puncture showed th e  marrow to  
be h y p e r c e llu la r  w ith  fr a n k ly  m e g a lo b la s t ic  e r y th r o p o ie s is .  
A t e s t  m eal showed h is ta m in e - fa s t  a c h lo r h y d r ia . The 
Wassermann and Kahn r e a c t io n s  were d e f i n i t e l y  p o s i t i v e  on 
th r ee  o c c a s io n s .
A fter  a c o n tr o l p e r io d  o f  a few days w ith ou t tre a tm en t, 
a known p o te n t l iv e r  e x tr a c t  was g iv e n  in tr a m u sc u la r ly  
on 3 1 . 3 *1|7 and on  1*|±*]±7; a r e t ic u lo c y t e  resp on se  occu rred  
and reached  a peak or 1 0$ on No fu r th e r  l i v e r
was g iv en  and th e  b lood  l e v e l s  reached  red  c e l l s  2 ,8 7 0 ,0 0 0 /  
c.mm. and haem oglobin on 1 5 • I|_* 1+7 when r e t i c u lo c y t e s  
were a ga in  l e s s  than 1%. The cou n ts rem ained stea d y  u n t i l  
20.]|.[|.7  when th e  f ig u r e s  were red  c e l l s  2 .9 1 0 ,0 0 0  and 
haem oglobin 6 l# .  C holine c h lo r id e  was th en  g iv en  in  
dosage o f  1 g . in tr a v e n o u s ly  d a i ly  fo r  5 d a y s . The b lood  
v a lu e s  showed a concom itant r i s e  to  reach on 27  .jLjl.Lj.7 
c e l l s  ^ , ^ 10,000  and haem oglobin 69%t th e  l e v e l  th e r e a f t e r  
f a l l i n g  a g a in  to  3*210 ,000  on 2 9 .J .^]j.7 a f t e r  which r e g u la r  
p a r e n ter a l l i v e r  therapy was commenced and th e  b lood  
v a lu e s  clim bed to  1^ .,6 6 0 , 000/c .m m . w ith  haem oglobin 9 8 #  
on 1 .9  *14.7 •
L iver b io p sy  was perform ed on 15 • 5 -I4.T p r io r  to  
d isch arge  from th e  wards and a t  a tim e when th e  l iv e r  was 
no lon ger  p a lp a b ly  en la rg e d . S e c t io n s  showed th a t  th e  
organ appeared e n t ir e ly  normal h i s t o l o g i c a l l y .
A ppropriate a n t i - s p e c i f i c  treatm en t was i n i t i a t e d  in  
view  o f  th e  p e r s i s t e n t ly  p o s i t iv e  s e r o lo g y .
Comment. In  t h i s  c a se  o f  A ddison ian  p e r n ic io u s  anaemia 
enlargem ent o f  the l i v e r  was probab ly  due to  f a t t y  changes; 
i t  i s  to  be r e g r e t te d  th a t  b io p sy  was not c a r r ie d  out b e fo re  
as w e ll  as a f t e r  th e  a d m in is tra tio n  o f  c h o lin e  but 
comparison w ith  ca se  E/6 su g g es ts  th a t  f a t t y  changes in  
th e  l iv e r  were c le a r e d  by th e  l ip o tr o p ic  a c t io n  o f  c h o l in e ,  
th a t  the organ was thu s improved fu n c t io n a l ly  and th a t  th e  
consequent s l i g h t  r i s e  in  th e  b lo o d  l e v e l s  were a t t r ib u t ­
a b le  to  t h i s  mechanism.
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Mrs. E. T ., a h ou sew ife  o f 48 y e a r s , fo r  two y ea rs  
had n oted  p r o g r e s s iv e  la s s i t u d e  and weakness a s s o c ia te d  
w ith  dyspnoea on e x e r tio n ;  oedema o f  th e  a n k le s  had 
been p r e se n t in  th e  even in gs fo r  about a y e a r . R e la t iv e s  
had commented upon in c r e a s in g  p a l lo r .  There had been  
u n c e r ta in ty  in  th e  u se  o f  her hands w ith  a c o a rse  tremor 
fo r  an in d e f in i t e  p e r io d . Enquiry e l i c i t e d  a h is to r y  
o f sev ere  1 s ta b b in g  p a in s 1 in  th e  reg io n  o f  the a n k le s  
and f e e t  over th e  p rev io u s n in e  y e a r s . There were no 
oth er  r e le v a n t  p o in ts  in  th e  p e r so n a l or fa m ily  h is to r y .
Exam ination showed a woman o f average n u t r i t io n  
w ith  marked p a l lo r ,  a s l i g h t  d ir ty  y e llo w  t in g e  to  the  
sk in  and a d e f i n i t e l y  p a lp a b le  sp lee n  t i p .  N e u r o lo g ic -  
a l l y  th ere  was em otion a l i n s t a b i l i t y ,  A r g y ll  R obertson  
p u p ils ,  ab sen t knee and an k le  3e**ks, d o r s i f le x o r  p la n ta r  
resp onse and lo s s  o f  pa in  s e n s i b i l i t y  in  the tendo  
A c h i l le s .
la b o r a to ry  in v e s t ig a t io n s  showed Wassermann 
r e a c t io n s  n e g a t iv e  in  the blood bu t p o s i t i v e  in  th e  
c e r e b r o -sp in a l f lu id ;  in  the l a t t e r  the c o l l o i d a l  g o ld  
curve was 5 5 5 ,4 3 2 ,1 0 0 , bu t th e  p r o te in  and c e l l  
c o n ten ts  were norm al. B lood  exam ination showed red
c e l l s  83 0 ,0 0 0 /c .m m ., haem oglobin 24% ( - 2 .6  0 . ) ,  c o lo u r  
index 1 .4 ,  mean corp u scu lar  volume llO cu./*- , mean 
corp u scu lar  haem oglobin c o n c e n tr a tio n  29%. W hite c e l l s  
numbered 4,400/c.m m . and a d i f f e r e n t i a l  count showed 
the p resen ce  o f  about 8% la r g e  a t y p ic a l  mononuclear 
c e l l s  w ith  b a s o p h ilic  cytop lasm  which were thought to  
be d er ived  from the r e t ic u lo - e n d o t h e l ia l  system . The 
s te r n a l  marrow was somewhat h y p e r c e llu la r  and co n ta in ed  
la r g e  numbers o f  the mononuclear c e l l s  a lr e a d y  m entioned. 
R a d io lo g ic a l exam ination o f  th e  sk e le to n  showed no 
abnorm ality .
Treatment c o n s is te d  o f  f u l l  c o u r ses  o f p e n i c i l l i n  
as an a n t i - l u e t i c  measure and o f  b lo o d  tr a n s fu s io n s  
w ith , a t  d i f f e r e n t  t im e s , l i v e r  e x tr a c ts  p a r e n te r a lly  
and o r a l ly ,  and f o l i c  a c id  to  combat th e  anaem ia. The 
anaemia f a i l e d  to  respond and, in  view  o f  th e  p o s s i b i l i t y  
o f an a ty p ic a l  leukaem ia, a cou rse  o f  ureth ane was g iv e n  
bu t w ithou t e f f e c t .  Severe le u c o p e n ia , fu r th e r  low erin g  
o f  the red c e l l  count and the f in d in g  o f  a now h y p o p la s tic  
marrow su ggested  th a t  a p la s ia  o f th e  marrow had developed; 
th e  p rogn osis  was thought to  be h o p e le s s  and treatm en t 
d isco n tin u e d . Three months a f t e r  ad m ission  and a f o r t ­
n ig h t  a f t e r  th e  dem onstration  o f  marrow h y p o p la s ia ,  
however, spontaneous improvement in  th e  g e n e r a l c o n d it io n  
and in  the b lood  v a lu e s  occu rred . She was d isch arged  
w ith  red c e l l s  3 ,2 9 0 ,0 0 0 /c  .mm., haem oglobin 70% and w h ite
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c e l l s  2 ,4 0 0 /c•mm. The p e r ip h e r a l b lood  s t i l l  co n ta in ed  
a lew  a ty p ic a l  mononuclear c e l l s  b u t the s t e r n a l  marrow 
a t  t h i s  tim e was ap p a ren tly  norm al. F urther a n t i ­
s y p h i l i t i c  treatm en t i s  proposed .
l i v e r  b io p sy  was perform ed a fo r tn ig h t  a f t e r  
adm ission  and s e c t io n s  showed f a t t y  changes to g e th e r  w ith  
d e p o s its  o f  haem osiderin  in  th e  c e l l s  o f  the l i v e r  
lo b u le s ,  p a r t ic u la r ly  around th e  c e n tr a l  v e in s .
Comment. The r e fr a c to r y  anaemia and the un usual 
h a em a to lo g ica l p ic tu r e  in  t h i s  c a se  w ere, most p rob ab ly , 
to  be a sc r ib e d  to  th e  p resen ce  o f  ch ron ic  s y p h i l i s ,  
l i v e r  b io p sy  was perform ed in  the hope th a t  i t  m ight shed  
l i g h t  on the n atu re  o f th e  anaemia and to  a s s i s t  e x c lu s io n  
o f ,  fo r  exam ple, leu kaem ia . The f a t t y  changes and th e  
d e p o s its  o f haem osiderin  found are to  be a s s o c ia te d  w ith  
the s e v e r i t y  o f  and th e  r e f r a c t o r in e s s  o f  th e  anaem ia.
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J . C . , a p r in t e r ’ s warehouseman aged 58 y e a r s , was 
adm itted  b ecause o f  the lo s s  o f  . 2 s to n e s  in  w e ig h t over  
the p rev io u s year and o f  in c r e a s in g  weakness fo r  5 w eeks. 
I t  was e l i c i t e d  t h a t ,  a ls o  during th e  p r e v io u s  5 w eeks, 
th ere  had been p o ly d ip s ia ,  g r o ss  p o ly u r ia  and corresp on d ­
ing in c re a se d  freq u en cy  o f  m ic tu r it io n . Poe 20  y ea rs  
he had su ffe r e d  d y sp ep sia  and, in  1942, freq u en t" y o m itin g  
le d  to  a laparotom y a t  which a f ib r o s e d  p y lo ru s was 
found; g a s tr o -en ter o sto m y  gave r e l i e f  to  a l l  h is  
symptoms bu t an in c i s io n a l  h ern ia  u n fo r tu n a te ly  d ev e lo p ed . 
The p a t ie n t  s ta te d  th a t  h i s  sk in  had alw ays been dark  
and th a t  he had n o t ic e d  no change in  i t ;  h i s  son , 
however, v o lu n tee re d  the op in ion  th a t  h i s  f a t h e r ’ s sk in  
had, in  f a c t ,  darkened during th e  few months p r io r  to  
ad m ission .
Exam ination showed m oderate em acia tion  w ith  a s la t e y -  
g rey  g e n e r a lis e d  p igm en tation  o f  the s k in . Lang our and 
weakness was o b v io u s. There were no en larged  lymph 
g la n d s . System ic exam ination  showed th e  in c i s io n a l  
h ern ia  and enlargem ent o f th e  l i v e r  to  4 f in g e r s * -b r e a d th  
below  the c o s t a l  m argin, the upper border o f  h e p a tic  
d u lln e s s  b e in g  a t  th e  4 th . r ib  in  the r ig h t  m id o la v ic u la r  
l i n e .  The sp lee n  was n o t  p a lp a b le  b u t th ere  was an 
in c re a se  in  s p le n ic  d u lln e s s  a lon g  th e  9 th . and 1 0 th . 
r ib s  reach in g  a s fa r  as the l e f t  c o s t a l  m argin.
R elevan t la b o r a to ry  in v e s t ig a t io n s  r e v e a le d  marked 
g ly c o s u r ia , a g lu c o s e - to le r a n c e  curve o f  187, 200 , 277,
501 and 261 mgm. w ith  red u c tio n  o f  B e n e d ic t ’ s rea g en t by 
a l l  specim ens o f  u r in e . There was s l i g h t  anaemia (red  
c e l l s  4 ,520 ,000 /c .m m . and haem oglobin 92% S a h l i) ;  th e  
w h ite  c e l l  count and the appearance o f  a s ta in e d  f i lm  
were norm al. S te r n a l puncture r e v e a le d  a somewhat 
h y p o p la stic  marrow in  the m atrix  o f which haem osiderin  
gran u les were r e a d i ly  dem onstrable; e r y th r o p o ie s is  was 
n o rm o b la stic .
L iver a s p ir a t io n  b io p sy  was c a r r ie d  out and s e c t io n s  
showed th a t th ere  was d if fu s e  f i b r o s i s  o f  th e  organ w ith  
areas o f h y p erp la s ia ; the l iv e r  c e l l s  were packed w ith  
haem o-siderin  which was a ls o  ly in g  fr e e  among the f ib r o u s  
t i s s u e .  B iop sy  o f  th e  pigm ented sk in  was a ls o  c a r r ie d  
out and the p ru ssia n  b lu e  r e a c t io n  r ev e a le d  a m inim al 
q u a n tity  o f ir o n -s ta in in g  pigm ent in  the s u p e r f i c ia l  
la y e r s  o f the corium . R a d io lo g ic a l exam ination o f  th e  
lungs showed b i l a t e r a l  f ib r o t i c  tu b ercu lou s l e s io n s .
ifour months la t e r  he was read m itted  w ith  a s c i t e s ,  
hypoglycaem ic b ou ts and a sw inging p y rex ia  ap p a ren tly  due 
to  a c t iv a t io n  of the tu b e r c u lo s is .  d e te r io r a t io n  was 
hence-iorw ard rap id  and death occurred  a month la t e r  w ith
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u n c o n tr o lla b le  d ia b e te s ,  hypocalcaem ia and coma. P o st  
mortem exam ination showed an en larged  f ib r o t io  l i v e r  and 
a sm all hard pan creas b oth  o f  which gave a p o s i t i v e  iro n  
r e a c t io n . The lu n g s showed changes c o n s is t e n t  w ith  
ch ron ic  £ ibro-ca& eous tu b e r c u lo s is .
Comment. A c l i n i c a l  d ia g n o s is  o f  haem ochrom atosis was 
su ggested  in  t h i s  c a se  by the com bination o f em a o ia tio n , 
p igm en tation  o f  th e  sk in , d ia b e te s  m e l l i t u s  and e n la r g e ­
ment o f the l i v e r .  A sp ir a tio n  b io p sy  o f  the l i v e r  
dem onstrated d if fu s e  f i b r o s i s  o f  th e  organ and g r o ss  
d e p o s it io n  o f  h aem osid erin , th e  l a t t e r  b e in g  v e ry  much 
more s t r ik in g  than th e  pigm entary changes in  a b io p sy  
specimen o f sk in . I t  would appear th a t  l i v e r  b io p sy  
i s  th e  method o f  c h o ic e  fo r  th e  co n firm a tio n  o f  the  
d ia g n o s is  in  t h i s  rare  and obscure c o n d it io n .
Case P /2 .
T. G. , a lab ou rer  of 47 y e a r s , was adm itted  on 2 .8 .4 6  
b ecau se  o f  g r o ss  sw e llin g  o f  h i s  abdomen, scrotum  and 
le g s  which had develop ed  ab ru p tly  th e  p rev io u s day a f t e r  
a week*s prodromal in d e f in i t e  m a la is e . H is h e a lth  had 
p r e v io u s ly  been e x c e l le n t .  Exam ination showed a te n se  
d isten d ed  sbdomen w ith  ev id en ce  o f  a s c i t e s ,  p i t t in g  
oedema o f  th e  le g s  and sh o ra l a rea , and oedema o f t h e  
scrotum and p e n is .  There were no o th er  abnormal p h y s ic a l  
s ig n s .
The u r in e  con ta in ed  p r o te in 4-4- and a few red  c e l l s ,  
c a s t s  b e in g  ab sen t; th e  s p e c i f i c  g r a v ity  v a r ie d  n orm ally  
w h ils t  under o b se r v a tio n . There was anaemia (re d  c e l l s  
3 , 350 ,000 /c .m m ., haem oglobin 60$, co lo u r  in d ex  0 .8 9 ;  
w h ite  c e l l s  9 , 400/c.m m .) .  B lood u rea  67mgm./100 m l.
Plasma p r o te in s  4 .6  G ./100  m l. (A /g  = 2 . 0 / 2 . 6 ; .  B lood  
c h o le s t e r o l  200 mgm./lOO m l. Serum c o l l o i d a l  g o ld  
r e a c tio n  000000. Plasma a lk a l in e  ph osphatase 2*4 Bodan sky  
u n i t s .  The b lood  Wassermann and Eahn r e a c tio n , s tr o n g ly  
p o s i t iv e .  S te rn a l marrow was f a t t y  and somewhat 
h y p o p la s tic ;  e r y th r o p o ie s is  was n o r m o b la stic . L aboratory  
in v e s t ig a t io n s  were rep ea ted  from tim e to  tim e and th e  
p ic tu r e  d id  n o t a l t e r  s ig n i f i c a n t ly  excep t th a t  th e  b lood  
urea was a t  a l l  o th er  tim es w ith in  normal l i m i t s .
P a r a c e n te s is  o f the abdomen gave a s l i g h t l y  m ilky  
f l u id  the tu r b id ity  o f  which d id  n o t a l t e r  a f t e r  shaking  
w ith  eth er; the p r o te in  co n ten t o f  th e  f l u i d  was 0 .4  g . /  
100 m l. Further to  exclud e lymph duct o b s tr u c t io n ,
100 mgm. Sudan I I I  in  10 G. b u tte r  was g iv en  o r a l ly  and 
p a r a c e n te s is  abdom inalis rep eated  a f t e r  18 hours; no dye 
was p resen t in  the a s c i t i c  f l u i d .  An in c id e n t a l  m ild  
F lexn er  d ysen tery  r e so lv e d  on the e x h ib it io n  o f  su c o in y l  
su lp h a th ia z o le .
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E stim a tio n  o f  the plasm a prothrom bin gave an in d ex  
o f 92$ . L iver  b io p sy  was perform ed on 1 2 .8 .4 6  ana 
again  on 1 4 .1 1 .4 6 . On b oth  o c c a s io n s  s a t i s f a c t o r y  
specim ens were o b ta in ed  and s e c t io n s  showed th a t ,  a lth ou gh  
th e  columns o f  l i v e r  c e l l s  were somewhat d is s o c ia t e d  
and the l i v e r  c e l l s  had a somewhat poor g ly co g en  c o n te n t ,  
th e  l i v e r  g e n e r a l ly  appeared norm al. There was no 
e x ce ss  o f b i l e  p igm ent, no round c e l l  i n f i l t r a t i o n  o f  
th e  p o r ta l  t r a c t s  and no f i b r o s i s .  No s p ir o -o h a e te s  
were seen  in  s e c t io n s  s ta in e d  by L e v a d it i f s m ethod.
The d ia g n o s is  o f am yloid d is e a s e  was exclud ed  by the  
absence o f  a m y lo id o s is  o f  the l i v e r  a s  shown by s p e c i f i c  
s ta in in g  o f  the b io p sy  m a te r ia l and by a n e g a t iv e  Congo 
Red t e s t .  Treatment was by bed r e s t  and a h ig h  p r o te in  
(120 G .) d ie t  w ith  a d d it io n a l  c h o lin e  (10  G. d a i ly ) ;  in  
view  o f the p o s i t iv e  s e r o lo g ic a l  r e a o t io n s ,  ap p rop ria te  
a n t i s p e c i f ic  therapy was c a r r ie d  o u t.
By December, 1946, a lth ou gh  th e  g e n e r a l c o n d it io n  o f  
the p a t ie n t  had improved a f t e r  an i n i t i a l  d e te r io r a t io n ,  
a s c i t e s  p e r s is t e d  and p a r a c e n te s is  o f the abdomen was 
n e c e ssa r y  about every  th ir d  week. P r o te in u r ia  ( 1 - 5  p a r ts  
Esbach) was c o n tin u a l and the plasma p r o te in s  rem ained  
low ( 4 .5 5  G .; A/G a 1 .0 2 /3 .5 3 ) .  The s e r o lo g ic a l  
r e a c t io n s  were unchanged. He was s u f f i c i e n t l y  w e l l  to  
be d isch arged  to  a c o n v a le sc e n t  home on 1 1 .1 .4 7  w ith  a  
t e n t a t iv e  d ia g n o s is  o i  t e r t ia r y  s y p h i l i s  w ith  p o r ta l  
th rom bosis. H is c o n d it io n  was m ain ta ined  u n t i l  
read m ission  was n e c e s s i ta t e d  on 6 .3 .4 7  because o f  abrupt 
in c re a se  in  the abdominal sw e llin g ;  exam ination showed 
no a l t e r a t io n  o th er  than in c r e a se  in  the system ic  b lood  
p ressu re  (1 7 0 /1 1 0  mm.) which su b sid ed  a f t e r  a month in  
th e  wards and fo r  which no adequate reason  cou ld  be g iv e n .  
Laboratory in v e s t ig a t io n s  showed an improvement in  the  
blood v a lu e s  (red  c e l l s  4 ,7 5 0 ,000/c.mm . and haem oglobin  
95$) but an abnormal serum c o l l o i d a l  g o ld  r e a c t io n  
(5 4 3 ,0 0 0 ) w ith  a normal plasm a a lk a l in e  phosphatase o f  
2 .7  Bodansfcy u n i t s .  The p a t ie n t  was shown to  be in. 
p o s i t iv e  n itr o g e n  b a la n c e . F ish b e r g 's  u r in ary  concen­
tr a t io n  and d i lu t io n  t e s t s  were c a r r ie d  out w ith  normal 
r e s u l t .  A fu r th e r  cou rse  o f a n t i s p e c i f i c  therapy was 
g iv e n .
A th ir d  l iv e r  b io p sy  was c a r r ie d  out on 2 4 .4 .4 7  and 
the s e c t io n s  appeared normal; th ey  were n o t  s ta in e d  xor 
a m y lo id o s is . A barium sw allow  exam ination showed no 
evidence o f  oesoph ageal v a r i c o s i t i e s .
Owing to  th e  in tr a c ta b ly  n atu re  o f the a s c i t e s  and the  
u n c e r ta in ly  o f  th e  d ia g n o s is , laparotom y was a d v ise d .
The o p era tiv e  n o te s  ( 6 .8 .4 7 )  recorded  ( D iv e r t ic u lo s is  o f
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the co lo n  and jejunum. it ig h t  lo b e  o f  l i v e r  g r o s s ly  
co n tra c ted  and d eep ly  f i s s u r e d  by m u lt ip le  sc a r s )  what 
appeared to  be a gumma on th e  p o s te r io r  a sp e c t  o f  the  
r ig h t  loDe ca u sin g  p ressu re  on th e  upper p a r t o f  the  
p o r ta l v e in ;  th e  p o r ta l  p ressu re  was 210 mm. s a l in e  
and the in f e r io r  vena c a v a l p r e ssu re  130 mm. s a l i n e .
The peritoneum  g e n e r a l ly  was somewhat th ic k e n e d .
D e sp ite  fu r th e r  a n t i s p e c i f i c  th erap y , th e  g e n e r a l  
c o n d it io n  d e te r io r a te d  and p a r a c e n te s is  co n tin u ed  to  be 
n e c essa ry  every  few weeks; in  November, 1947, a fu r th e r  
laparotom y was undertaken a t  which a Talma-M orrison  
op era tio n  was attem pted  and a Murphy b u tton  in s e r t e d .
P ost o p e r a tiv e  death  occu rred . At p o s t  mortem exam ination  
a m y lo id o sis  o f  the l i v e r  (1 ,1 0 0  G.) and the sp lee n  (225  G.) 
was p r e se n t . The l i v e r  was o th erw ise  normal ex cep t fo r  
a gumma o f the caudate lob e  a s s o c ia te d  w ith  g r o s s  f i b r o s i s  
l o c a l l y .  P o r ta l  throm bosis was s ta te d  to  be a b se n t .
Comment. O r ig in a lly  adm itted  as a c a se  o f  ? n e p h r i t i s ,  
t h i s  p a t ie n t  p resen ted  a problem  in  d ia g n o s is .  The 
sudden appearance o f  a s e iu e s  su g g ested  p o r ta l  throm bosis  
and the p o s i t iv e  s e r o lo g ic a l  r e a c t io n s  in d ic a te d  a c a u sa l  
or in c id e n ta l  s y p h i l i s .  I n i t i a l  l i v e r  b iop sy  s tu d ie s  
showed norm al appearances o f  the s e c t io n s  w ith ou t  
a m y lo id o sis; u lt im a te  p o s t  mortem exam ination a year  a f t e r  
the o n se t o f  the symptoms showed lo c a l  s y p h i l i t i c  d is e a s e  
of the caudate lo b e  o f  th e  l i v e r  w ith ou t apparent p o r ta l  
throm bosis; by t h i s  tim e am yloid  d is e a se  had d evelop ed .
The b io p s ie s ,  c a r r ie d  out to  a s s i s t  d ia g n o s ia , f a i l e d  to  
be o f p o s i t iv e  v a lu e  excep t in  exclu d in g  d ifx u se  f i b r o s i s  
and in  exc lu d in g  a m y lo id o sis  during the e a r ly  p a r t o f  
o b ser v a tio n .
Case F /3 .
M. S . ,  a m arried woman o f  37 y e a r s , was adm itted  on 
9 .5 .4 6  w ith  a p r o v is io n a l  d ia g n o s is  o f  c a rd io v a scu la r  
s y p h i l i s .  Of nervous d is p o s i t io n ,  she had alw ays been  
r e a d ily  fa t ig u e d , bu t la c k  o f  energy had become more 
com pelling  a f t e r  the b ir th  o f her c h i ld  in  1930. 
B r e a th le s sn e ss  on e x e r tio n  had been on in s id io u s  p ro g ress  
s in c e  about 1935. S in ce  1939 she had n o t ic e d  th a t  her  
an k les were o c c a s io n a lly  sw o llen  a t  n ig h t .  In 1942 she 
was tr e a te d  in  bed fo r  6 weeks as a ca se  o f acu te  
rheumatism w ith  pain  in  many j o in t s ,  p r in c ip a l ly  the  
knees which were v ery  ten d er . For fou r months p r io r  to  
adm ission a p e r s is t e n t  dry cough had d istu rb ed  her s le e p ,  
exertion -d ysp n oea  had fu r th e r  in c re a se d  and s w e ll in g  o f  
the an k les had become c o n s ta n t . There had been no oth er  
i l l n e s s e s  apart from C h o re a 1 fo r  which she had been  
tr e a te d  in  a la r g e  v o lu n ta ry  h o s p ita l  fo r  a;7y e a r . There
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were no p o in ts  o f in t e r e s t  in  th e  fa m ily  h i s t o r y .
On adm ission  the p a t ie n t  was a p o o r ly  n ou rish ed  
nervous woman making s l i g h t  abrupt movements o f a 
choreiform  n a tu r e . There was p a l lo r  w ith  m oderate 
c y a n o s is  o f  th e  l i p s  end was a p p a ren tly  b r e a th le s s  whether 
s i t t i n g  or ly in g  in  bed . There was s w e ll in g  o f  th e  
a n k les b u t in d u ra tio n  p reven ted  ready p i t t in g  on p r e ssu re ;  
th ere  was no oedema in  th e  s a c r a l  a r e a . The c e r v ic a l  
v e in s  were engorged . Clubbing or tn e  f in g e r s  was p r e sen t  
and th ere  were rubbery m obile  lymph g lan d s p a lp a b le  in  
the neck  and in  th e  r ig h t  a x i l l a .  The p u lse  was reg u la r  
and o f average frequ en cy; th e  b lood  p ressu re  was 150 /60  
mm. The h ea rt was en larged  to  th e  l e f t .  There was a 
loud  s y s t o l i c  murmur was p r e se n t towards the apex and a 
sh ort d ia s t o l i c  murmur in  th e  a o r t ic  area; th e re  was no 
t h r i l l .  The pulmonic second sound was a c c e n tu a te d . The 
sp leen  was en larged  to  the l e v e l  o f the u m b ilicu s  and the  
lower edge o f th e  l i v e r  was j u s t  p a lp a b le  below  the  
c o s t a l  m argin. P o s t - t u s s iv e  r a le s  were heard a t  both  
lung b a s e s . S l ig h t  l e f t  f a c i a l  p a r e s is  was p r e s e n t .
There were a few p in -p o in t  haemorrhages a t  a r t e r i a l  
b ifu r c a t io n s  in  th e  fu n d i. P h y s ic a l exam ination  was 
oth erw ise  devoid  o f  ab n orm ality .
The u r in e  co n ta in ed  p r o te in  hir w ith ou t o th er  ch em ica l 
or m ic r o sc o p ic a l ab n orm ality . The b lood  showed a 
moderate hypo-chrom ic anaemia; the w h ite  c e l l s  were 8 , 0 0 0 /  
c.mm. and o f  average d is t r ib u t io n  ex cep t fo r  a s h i f t  to  
the l e f t  o f  the A m eth  co u n t. The marrow was n o r m o b la st ic . 
The b lood  sed im en ta tion  r a te  was 140 mm. in  1 hour 
(W estergren ). Plasma p r o te in s  were 9 .2 0  G.% (A /g * 
2 ,5 3 /6 .7 0 )  w ith  a p o s i t iv e  N apier aldehyde t e s t ,  r ep ea ted  
blood  c u ltu r e s  and a s in g le  marrow b lood  c u ltu r e  were a l l  
s t e r i l e .  The Wasserman and Kahn t e s t s  were 'd o u b tfu l1 
on adm ission  but gave 'n eg a tiv e*  and * doubtfu l*  r e s u l t s  
r e s p e c t iv e ly  on r e p i t i t i o n .
While the d ia g n o s is  was in  doubt, treatm en t was 
sym ptom atic. Continuance o f  a low -grade ir r e g u la r  p y r e x ia  
to g eth er  w ith  tr a n s ie n t  m ic r o sc o p ic a l haem aturia le d  to  
the a d m in is tra tio n  o f  a f u l l  cou rse  o f p e n i c i l l i n  a s  a 
p o s s ib le  ca se  o f b a c t e r ia l  e n d o c a r d it is ;  no b e n e f i t  
accrued. S e p tic  t e e th  were removed a few a t  a tim e and 
always under ‘p e n i c i l l i n  c o v er* . Some improvement in  
the g e n e ra l c o n d it io n  fo llo w e d  b u t the main fe a tu r e s  o f  
p y rex ia , sp lenom egaly, h yp erg lob u lin aem ia , v a lv u la r  
d ise a se  ox th e  h ea r t and o c c a s io n a l haem aturia p e r s is t e d  
unchanged. U lt im a te ly  the tr a n s ie n t  appearance o f  
erythem atous eru p tion s on th e  fa c e  and forearm s le d  to  
p r o v is io n a l adop tion  o f  a d ia g n o s is  o f  lupus erythem atosus  
d issem in atu s w ith  Libman-Sachs e n d o c a r d it is .  l i v e r  
b io p sy  was c a r r ie d  out and s e c t io n s  showed th a t  the
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a r c h ite c tu r e  o f  th e  organ was p reserv ed  and th a t  th e re  
were m ild  f a t t y  changes a s s o c ia te d  w ith  d e p le t io n  o f  the  
g ly co g en  s t o r e s  o f the l iv e r  c e l l s ;  s l i g h t  round c e l l  
i n f i l t r a t i o n  o f  th e  p o r ta l  t r a c t s  was p r e se n t  and 
c o n g e stio n  in  the c e n tr i lo h u la r  r e g io n s  was ap p aren t.
Three months a f t e r  ad m ission  the g e n e r a l c o n d it io n  
was s u f f i c i e n t l y  improved to  a llo w  d isch a rg e ; th ree  
months la t e r  death  occurred  fo llo w in g  haem atem esis. The 
p a t ie n t  was n o t  r e fe r r e d  to  h o s p i t a l  and no p o s t  mortem 
exam ination was c a r r ie d  o u t .
Comment# In t h i s  c a s e , the d ia g n o s is  was a p p a ren tly  th a t  
o f  subacute lupus erythem atosus w ith  Libmann-Sachs 
e n d o c a r d it is .  A sp ir a tio n  b io p sy  o f  the l i v e r  showed 
o n ly  the changes which may be seen  in  c o n g e s t iv e  ca rd ia c  
f a i lu r e  o f  any c a u sa t io n .
Case ff /4 .
W. C ., a g r o s s ly  obese man o f  64 y e a rs  was adm itted  
on 3 0 .4 .4 6  b ecause o f  haem atem esis w ith  m elaena which had 
occurred on th e  p rev io u s day fo r  the f i r s t  tim e in  th e  
p a t ie n t* s  l i f e .  P a llo r  o f  h is  mucous membranes r e f l e c t e d  
the b lood  lo s s  b u t th ere  was n o th in g  in  the s t a t e  o f  h is  
p a st h e a lth  or in  the f in d in g s  on p h y s ic a l  exam ination  to  
in d ic a te  a cau se  fo r  the haemorrhage. He had had an 
u n s p e c if ie d  1 dysentery* la s t in g  fo r  5 weeks in  1938 
w h ils t  en routh  home from In d ia . He had su f fe r e d  a m ild  
f l a t u le n t  d ysp ep sia  on and o f f  fo r  many y e a r s . He had 
been an average b u t c o n s is t e n t  consumer o f  b eer  and l e s s  
o fte n  o f  s p i r i t s .
la b o r a to ry  in v e s t ig a t io n s  were u n in form ative  and f u l l  
r a d io lo g ic a l  exam ination o f  th e  g a s t r o - in t e s t in a l  t r a c t  
f a i l e d  to  show ev id en ce  o f  a le s io n  in  th e  oesophagus, 
stom ach, duodenum or c o lo n . There was no su g g e s t io n  o f  
a haemorrhagic d ia t h e s i s .  L iver  b io p sy  was c a r r ie d  out 
and s e c t io n s  o f  th e  m a te r ia l appeared e n t ir e ly  norm al.
R ecovery from the b lood  lo s s  was u n e v e n tfu l and the  
p a t ie n t  d isch a rg ed . He con tin u ed  w e ll  u n t i l  2 3 .1 2 .4 6  
when recu rren ce o f b le e d in g  n e c e s s i ta t e d  r ea d m issio n .
He passed  through a phase o f  m ental c o n fu s io n  resem b lin g  
W ernicke's encephalopathy u lt im a te ly  to  improve w ith ou t  
fu r th er  in c id e n t .  R a d io lo g ic a l  in v e s t ig a t io n s  were 
rep eated  w ith ou t any le s io n  tb ^ in g  d isco v e re d  and 
g a stro sco p y  was perform ed a ls o  w ith ou t r e s u l t .  A second  
l iv e r  b io p sy  was c a r r ie d  o u t, aga in  the l i v e r  appearing  
normal apart from some s l i g h t  f a t t y  ch an ges. On 6 . 4 .4 7  
fu r th er  melaena r e s u lte d  in  read m ission ; reco v ery  from  
the haemorrhage was again  u n e v e n tfu l. Barium sw allow
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exam ination aga in  f a i l e d  to  g iv e  ev id en ce  o f o esop h agea l  
v a r ic e s  or o f  p e p t ic  u lc e r a t io n .
Comment. The d ia g n o s is  in  t h i s  c a se  was f e l t  to  l i e  
between p e p t ic  u lc e r a t io n  and oesop h agea l v a r i c o s i t i e s  
secondary to  h e p a tic  f i b r o s i s .  R a d io lo g ic a l  exam in ation s  
were n o t  f u l l y  s a t i s f y in g  owing to  th e  g r o ss  o b e s i ty .
The com plete absence o f  any p a th o lo g ic a l  changes in  the  
l i v e r  as shown by b io p sy  specim ens was taken a s  s tr o n g  
ev id en ce ex c lu d in g  ’c ir r h o s is *  and a p robab ly  d ia g n o s is  
of p e p tic  u lc e r  was record ed  d e s p ite  the f a i lu r e  o f  
r a d io lo g y  and g a str o sc o p y  to  dem onstrate such a l e s io n .
08j86^Jf^5 .
J . I . ,  male aged 45 y e a r s , had s u ffe r e d  c o n sta n t  
e p ig a s tr ic  pa in  during tne p rev io u s th ree  y e a r s;  fo r  two 
years the pain  had extended through to  the back and to  
the l e f t  s id e  o f  the abdomen, b e in g  d escr ib ed  as  
’dragging* in  th e  l a t t e r  s i t e .  There had been no 
s ig n i f i c a n t  p rev io u s i l l n e s s  but h i s  mother had d ied  in  
1919 o f  a d is e a se  s ta te d  to  be s p le n ic  anaem ia.
The o n ly  abnormal f in d in g  on p h y s ic a l  exam ination was 
g r o ss  sp lenom egaly , tn e  organ ex ten d in g  below the u m b ilicu s  
alm ost to  the i l i a c  c r e a t .  The red  c e l l s  numbered
5 ,2 0 0 ,0 0 0  per c.m m ., w ith  haem oglobin 106%f M.C.Y. 88 cu.yut, 
and w h ite  c e l l s  9 , 600/c.mm . In tne s ta in e d  f i lm  th e  red  
c e l l s  showed marked a n is o c y t o s is  and p o ik i lo c y t o s i s ;  a 
few norm oblasts were p r e se n t . There was a s l i g h t  s h i f t  
to  the l e f t  in  th e  d i f f e r e n t i a l  count o f th e  w h ite  c e l l s  
but no immature forms were se e n . R e t ie lo c y t o s i s  was
a b sen t. f r a g i l i t y  o f  th e  red c e l l s  in  normal s a l in e ,  
b le ed in g  tim e and c o a g u la tio n  tim e were a l l  norm al. S te r n a l  
puncture f a i l e d  on two o c c a s io n s  to  y i e ld  marrow t i s s u e .
The u r in e  was c le a r .  Apart from a s l i g h t  in c r e a se  in  the  
serum ca lciu m  ( 1 1 .5  mgm.) the b lood  ch em istry  was norm al. 
A sp ira tio n  b io p sy  o f  th e  l i v e r  showed normal a r c h ite c tu r e  
w ith  d i la t io n  o f venous s in u so id s  in  p la c e s  by what appeared  
to  be haem opoietic  f o c i ;  f i b r o s i s  was a b se n t. R a d io lo g ic a l  
exam ination o f the sk e le to n  showed a w idespread o s t e o ­
s c le r o s i s  most probably due to  A lbers-Sohonberg d is e a s e .
comment. Enlargem ent o f the sp lee n  in  t h i s  c a se  was no 
doubt l u e  to  ex tra -m ed u llary  haem op oiesis which was 
r e f le c t e d  a ls o  in  th e  p resen ce  o f  f o c i  o f  b lood  form ation  
in  the l iv e r  a s shown by a l iv e r  b io p sy  specim en.
Case £76 .
E. £•* age i  49 y e a r s , had worked in  co a l-m in es  between  
th e  ages of 15 and 50 y e a r s , s in c e  when he had worked as  
a s t e e l  m oulder. fo r  2b y ea rs  he had su ffe r e d  w in ter
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b r o n o h it is  and dyspnoea on e x e r tio n  had in s id io u s ly  
appeared. Twenty y ea rs  p r e v io u s ly  he had had l e x t - s id e d  
p le u r is y  and s i x  y e a rs  p r e v io u s  to  ad m ission  he had been  
co n fin ed  to  bed fo r  10 weeks w ith  a n e p h r i t i s  p r e se n t in g  
th e  fe a tu r e s  o f  the Type I I  ( E l l i s )  group.
i!*ive weeks b e fo re  ad m ission  he had had a r ig o r  
accompanied by pain  in  th e  r ig h t  scap u lar  r e g io n  and by  
in c re a se d  freq u en cy  o f  m ic tu r it io n . sh iv e r in g  and c h e s t  
pain  la s t e d  on ly  a few  days b u t , d e s p ite  m ed ica tion  bjr 
su lphonam ides, ir r e g u la r  p y r e x ia  p e r s is t e d  and d iarrh oea  
appeared 10 days b e fo r e  ad m iss io n . Exam ination showed 
h is  g e n e r a l c o n d it io n  to  be poor w ith  ev id en ce  o f  l o s s  o f  
w eig h t. Resonance o f  the r ig h t  s id e  o f h is  o h e s t  was 
im paired and c o a rse  r a le s  were p r e s e n t . He was p a le ,  
th e re  was oedema o f  th e  a n k le s  and s l i g h t  c lu b b in g  o f  th e  
f in g e r s .  The b lood  p ressu re  was 155/100  mm. and th e  
p e r ip h e r a l a r t e r ie s  were p a lp a b le ; th e re  was no i th e r  
abn orm ality  o f the h ea r t or b lood  v e s s e l s .  The abdomen 
was somewhat tumid w ith  guarding in  the r ig h t  upper 
quadrant, b u t no ev id en ce  o f  a s c i t e s  and no e v id e n t  
enlargem ent o f  th e  l i v e r  or sp le e n . There was low  
ir r e g u la r  p y r e x ia .
The u r in e  co n ta in ed  p r o te in , b lo o d  and gran u lar  o a s t s ;  
th e  s p e c i f i c  g r a v ity  tended to  be low and f ix e d  about 1 .0 0 6  
to  1 .0 1 0 . R a d io lo g ic a l exam ination  o f  the lu n g s showed 
appearances c o n s is t e n t  w ith  a ch ron ic  inflam m atory p r o c e ss  
in  th e  r ig h t  lu n g , c o n s is t e n t  w ith  ch ron ic  tu b e r c u lo s is .
The abundant p u ru len t sp u ta  was examined r e p e a te d ly  fo r  
Myco. tu b e r c u lo s is  w ith ou t a v a i l ;  l a t t e r l y  a y e a s t - l i k e  
organism was i s o la t e d  w hiclf proved to  be  M o n ilia  a lb ic a n s .  
T his fungus was shown to  be p ath ogen ic  fo r  la b o r a to r y  
an im als. B lood  exam ination showed hypochromic anaemia 
(re d  c e l l s  2 ,8 3 0 ,0 0 0 /c .m m ., haem oglobin 49$) w ith  a w h ite  
c e l l  count o f  12,000/c.m m . (n e u tr o p h ils  9 0 $ ) . The b lood  
sed im en ta tion  r a te  was 105 mm. W estergren. Exam ination  
o f s te r n a l  marrow showed th e re  to  be an e x c e ss  o f plasm a  
c e l l s ,  b u t no o th er  s ig n i f i c a n t  ab n orm ality  was ob served . 
N itrogen  r e te n t io n  was p r e se n t (b lo o d  urea  57-123  mgm.) .  
Blood c u ltu r e  and b lo o d  Wassermann r e a c t io n  were n e g a t iv e .
B efore  th e  t e s t s  o f  p a th o g e n ic ity  on th e  y e a s t s  had 
been c a r r ie d  through, d ia g n o s is  was f e l t  to  be th a t  o f  
chronic p h t h is i s  accompanied by a m y lo id o s is . An 
in traven ous congo red t e s t  w as, however, n e g a t iv e ,  l i v e r  
b io p sy  was c a r r ie d  out and s e c t io n s  showed no h i s t o l o g i c a l  
abnorm ality; no d e p o s its  o f am yloid su b stan ce  were shown 
by app rop ria te  s ta in in g .
D esp ite  trea tm en t, d e te r io r a t io n  was p r o g r e s s iv e  and 
death occurred th ree  months a f t e r  a d m issio n . P o st mortem 
exam ination confirm ed th e  ch ron ic  granulom atous n a tu re
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o f  th e  pulmonary l e s io n s  and th e  f in d in g s  in  th e  k id n eys  
were c o n s i s t e n t  w ith  th e  c l i n i c a l  d ia g n o s is  o f typ e  I I  
n e p h r i t i s .  There was no ev id en ce  o f a m y lo id o s is .
Comment. C on sid erab le  d i f f i c u l t y  in  d ia g n o s is  a tten d ed  
t h i s  c a se  and th e  u lt im a te  op in ion  was th a t  o f  m o n i l ia s is  
o f  th e  lu n g s a s s o c ia te d  w ith  a ch ron ic  form o f  n e p h r i t i s .  
A sp ir a tio n  b io p sy  o f  th e  l i v e r  proved o f  v a lu e  in  
a id in g  e x c lu s io n  o f  a m y lo id o s is .
Case f f /7 .
A. C ., a warehouseman o f  61 y e a r s , was adm itted  w ith  
a h is to r y  o f  r e c u r r in g  haematemeses on the p reced in g  day. 
There was no p r e v io u s  d y sp e p s ia . Exam ination showed
a man o f  good g e n e r a l c o n d it io n ;  the b lood  p re ssu re  was 
170/95  mm. and th e  l i v e r  edge was p a lp a b le  about an in ch  
below  th e  c o s t a l  m argin . There were no o th er  p h y s ic a l  
a b n o rm a lit ie s  and the haem oglobin v a lu e  was 100$* O ccult 
b lood  was p r e se n t  in  th e  fa e c e s  fo r  10 days a f t e r  ad m ission  
(g u a ia c  t e s t ) .
R ecovery was u n e v e n tfu l on a p e p t ic  u lc e r  regim e w ith  
a sc o r b ic  a c id .  I n v e s t ig a t io n s  were then c a r r ie d  out to  
determ ine th e  cau se  o f  the haemorrhage. Barium examin­
a t io n s  showed no ab n orm ality  o f  the oesophagus, stomach or 
duodenum ap art from s p a s t i c i t y  o f  th e  duodenal cap . 
C holecystograp hy dem onstrated th e  p resen ce  o f  a c a lc u lu s  
in  a ^ o n - f u n c t io n in g 1 g a l l-b la d d e r .  B ioch em ica l r e s u l t s  
in c lu d ed  plasm a a lk a l in e  phosphatase 4 .4  Bodansky u n i t s ,  
serum c o l l o i d a l  g o ld  r e a c t io n  200000  and prothrom bin  
in d ex  92$ .
In v iew  o f  the hepatom egaly and the absence o f  ev id en ce  
o f  p e p t ic  u lc e r a t io n ,  l i v e r  b io p sy  was perform ed. S e c tio n s  
showed no h i s t o l o g i c a l  ab n orm ality .
Comment. In t h i s  c a se  o f  haem atem esis th ere  was no gu id e  
c l i n i c a l l y  a s  to  th e  cause o f  the b lood  lo s s  and r a d io ­
l o g i c a l  in v e s t ig a t io n s  were e q u a lly  f r u i t l e s s .  L iver  
a s p ir a t io n  b io p sy  serv ed  to  exc lu d e  d i f fu s e  f i b r o s i s  o f  th e  
l i v e r  as th e  prim ary l e s i o n .  A probable d ia g n o s is  o f  
p e p t ic  u lc e r a t io n  was th e r e fo r e  a c ce p ted .
Case ff /8 .
M rs. J . H ., a h ou sew ife  o f  35 y e a r s , was adm itted  to  
a s u r g ic a l  ward b ecause o f  pa in  below  the l e f t  r ib s  
fo llo w in g  a sharp b low . She gave th e  h is to r y  th a t  a 
r e c e n t  pregnancy was thou ght to  be p lu r a l  owing to  the  
s i z e  o f  th e  abdomen. A fte r  d e l iv e r y ,  how ever, a la r g e  
mass rem ained p a lp a b le  in  th e  abdomen.
Exam ination r e v e a le d  g r o ss  sp len om egaly , th e  organ
-  56 -
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extended below  th e  u m b ilic u s , and th e  p resen ce  o f  s o f t  
m obile en larged  g la n d s in  th e  n e ck . B lood exam in ation  
showed a w h ite  count o f  S ,600/c.m m . w ith  red  c e l l  and 
haem oglobin v a lu e s  w ith in  norm al l i m i t s .  A d i f f e r e n t i a l  
count showed n e u tr o p h il  polym orphonuqlears 60$ , m y e lo cy tes  
3 .4 $ , lym phocytes 3 3 .4 $ , m onocytes 2$ and u n id e n t i f ia b le  
c e l l s  1*2%. As th e  q u e s tio n  o f  subleukaem ic leukaem ia  
was r a is e d ,  s t e r n a l  puncture was perform ed and th e  marrow 
found to  be h y p e r o e llu la r  a lth ou gh  o f  norm al f a t  c o n te n t .
A d i f f e r e n t i a l  count on t h i s  p rep a ra tio n  showed n e u tr o p h il  
polymorphs 12$ , m etam yelocytes 10$ , m te lo o y te s  14$ and 
p rem yelocy tes 2 $ . N orm oblasts (25$ ) and lym phocytes (17$ )  
accounted fo r  the major p a r t  o f  th e  r e s t .  M y e lo b la sts  
were s l i g h t l y  in  e x c e ss  o f  1$ .
A d ia g n o s is  o f  ch ron ic  subleukaem ic m yelo id  leukaem ia  
was adopted and l iv e r  b io p sy  c a r r ie d  ou t fo r  academic 
r ea so n s . S e c t io n s  showed norm al lo b u la r  a r c h ite c tu r e  
w ith  m ild  f a t t y  changes in  the c e n tr i lo b u la r  z o n e s . There 
was no ev id en ce  o f  leukaem ic i n f i l t r a t i o n .
Comment. In t h i s  c a se  o f  subleukaem ic leukaem ia b io p sy  
stu d y  o f  th e  l i v e r  was c a r r ie d  ou t fo r  academic pu rp oses  
and showed o n ly  f a t t y  changes; th e  i n f i l t r a t i o n  o f  th e  
organ so con sp icu ou s a fe a tu r e  in  p o s t  mortem m a te r ia l  
from e a s e s  o f  m yeloid  leukaem ia was a b se n t .
